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 Serving as a visual representation of a different time and place, barns and agricultural 
architecture across America have both historical and cultural values that are imitable. Evoking a 
strong sense of nostalgia and simplicity, barns are an often-overlooked architectural typology 
worth preserving. Native to Western New York, historical Wells style barns have served as an 
iconic agricultural symbol since the late 1800s. As the means and methods of agriculture change 
with technological development, more and more of these exemplary structures are becoming 
neglected and obsolete. Typically located in remote, rural areas, this thesis looks to determine 
alternate, sustainable options in preserving these historic structures. More specifically, this thesis 
will explore the social, economic, and environmental impact associated with both rehabilitating a 
Wells Barn in situ, as well as via relocation. This assessment will serve as a resource and guide 
for future Wells Barn relocation projects to minimize any social, economic, and environmental 










II. Introduction/Problem Statement 
In comparison to other Western cultures, the United States has a relatively young 
architectural history. As a result, the United States tends to overlook and undervalue existing 
architectural stock, including rural and agricultural architecture. When a historical barn structure 
is no longer able to serve as initially intended, it is often than not abandoned or left for neglect. 
(Evancie and Elder-Connors 2017) Considering the rich history of farming in America, it is critical 
to preserve historic barn structures. This sentiment is particularly applicable to the barns of New 
York.    
Perhaps one of the more profound barn structures found in New York State’s historical barn 
repertoire is the Wells Barn. Known for its ingenious use of a column-less framing system, Wells 
barns represent a barn style specific to Western NY.  Dating as far back as the 1880s, the Wells 
family, native to the Wheatland/Scottsville area of New York, has designed and constructed a 
myriad of barns, all in the style for which they are named. Given the specificity and cultural 
significance of these barn structures, preservationists and barn lovers of the like have been 
advocating the restoration and rehabilitation of the original Wells barns still standing today. 
(Andres, Wells Barn History 2016) 
 At the peak of the Wells Barn era, it is estimated that T.J. Wells and Sons constructed ±200 
barns. Today, only ±47 are left standing. With some of those 47 barns left in a state of despair and 
neglect, Wells Barn preservation has become increasingly important.  
While traditional preservation practices would suggest rehabilitation of a Wells Barn 
should only be done in situ, there has been a growing need and desire to save Wells Barns through 
the practice of relocation. This thesis looks to determine the most effective way to advocate 
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rehabilitation via relocation advocate relocation as an acceptable, viable, and sustainable 




 John Talcott Wells Sr. started his construction journey in l871 when he designed and built 
a schoolhouse in Garbutt, New York. Although the structure no longer stands, it was the start of 
an innovative yet often overlooked architectural/engineering career for J.T. Wells and his sons.  
(Pratt 2004) Recognizing the need for a truss system that would allow farmers more efficient use 
of their hay tracks and lofts, J.T. Wells Sr. designed, and later received a patent for in 1889, a 
gothic-like truss system that allowed for just that.  (Fink, Barns of the Genesee County, 1790-1975 
1987) 
 In the late 1880s, most barns in the Western New York region were of typical post and beam 
timber construction. Although favored by default, this construction style was inefficient in terms 
of material usage and user experience. Post and beam construction requires thick slabs of wood, 
which require the use of larger tree trunks, which were not necessarily readily available. Post and 
beam timber barn construction also meant the use of interior columns; therefore, horse-drawn hay 
carriages could not easily fit in the barn structures.  (Fink, Barns of the Genesee County, 1790-
1975 1987) 
 Seeing this inefficiency, John Talcott Wells fashioned a truss system (see Figure 1) that 
succeeded in great strength and allowed for a column-less framing system. The Wells truss system 
effectively balances exterior forces (wind and snow) and internal forces (primarily hay), making 
the Wells Barns strong enough to withstand the test of time. The truss system also called for the 
use of “small” dimensional lumber, specifically 2x3 planks. This type of wood was more readily 
available and easily accessible. It was typical that a Wells Barn was constructed from local lumber, 
either from trees found in the region or on-site. (Fink, Barns of the Genesee County, 1790-1975 
1987) Eliminating the use of interior columns meant that the Wells Barn had a generally open floor 
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plan. This openness on the interior meant that horses could easily pull hay wagons into the barn, 
thus cutting down on time and distance needed to use a hay track in the typical post and beam barn. 
(Fink, Barns of the Genesee County, 1790-1975 1987) 
FIGURE 1 – WELLS BARN ADVERTISEMENT (ANDRES, WELLS BARN HISTORY 2016) 
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 The Wells Barn truss system was undeniably more efficient and effective than its 
predecessors' design and is often stated as the most defining feature of a Wells Barn. Other features 
that hint to a barn being that of a Wells style include roof shape and window details. Due to the 
Wells trusses' shape, the roof on a Wells barn is gambrel in shape. This style roof can also be found 
on other barn styles throughout the state, so it is not a direct indicator of an original Wells barn. 
Another typical exterior feature of a Wells Barn is a pair of double-hung windows flanking the 
gambrel ends of the barn. These windows are typically adorned with what is known as the “lazy 
W,” which is composed of wood molding in a swooping W shape (see Figure 2). Not all Wells 
Barns adorn this detail, therefore making the truss system the true defining feature of a Wells Barn. 
(Melville 2016)  
 Commonly constructed upon an existing foundation, early Wells Barns had foundations 
primarily of stone. Wells Barns constructed after the early 1890s typically utilized concrete 
foundations, as Portland cement became more popularly used.  (Andres, Wells Barn History 2016) 
In terms of roofing and siding, materials vary from barn to barn. Wood siding is normative for a 
Wells Barn. The wood used for siding usually came from whatever tree stock existed within the 
immediate area. (Fink, Barns of the Genesee County, 1790-1975 1987) Roof materials typically 
varied from asphalt shingle, tin/metal panels, or slate tiles.   
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 J.T. Wells Sr. started building barns in 1886, few years before receiving United States 
Patent #401,870 in 1989. J.T. Wells Sr. led his company in barn construction for 25 years before 
retiring in 1914. A year or so after, his son J.T. Wells Jr. took over and continued his father’s 
legacy for another ±28 years. As previously mentioned, approximately ±200 Wells barns were 
constructed, the first in Scottsville in 1886, the last in Scottsville in 1942.  To this day, only about 
47 of those 200 structures remain. (Pratt 2004) 
FIGURE 2 – SIGNATURE ‘LAZY W” TRIM FOUND ON WELLS 
BARN LOCATED AT 5015 RIVER ROAD, SCOTTSVILLE 




 The demise of Wells Barn construction is due to several factors. One factor, being the rise 
of compensation insurance. As typical with any construction, there was a risk factor in constructing 
Wells Barns. Accidents were prone to happen, and the rise of insurance costs made it difficult for 
J.T. Wells and Sons to keep in business. (Pratt 2004)  Another contributing factor is advancements 
in farming technologies. The original intent of the Wells Barn was to create an open interior space 
in which horses could easily enter, pulling carriages of hay. Said hay would then be lifted to the 
hayloft using a hay track. Changes in hay baling and storage techniques started as early as the turn 
of the 20th century. By the 1940s, farmers were utilizing automatic mobile pick-up balers, which 
could bale 35-40 tons of hay per day. (Living n.d.) These advances did not require the once unique 
and efficient use of the Wells Barn truss system. (Pratt 2004) Thus, leading to the end of an era. 
 In general, most Wells Barns were built in the Finger Lakes Region of New York. Out of 
the Wells Barns still standing, 34 of them are situated in Monroe County, 9 in Livingston County, 
1 in Genesee County, 1 in Seneca County, and 2 in Washington County. (Andres, Wells Barn 
History 2016)  Refer to Figure 3 for a generalized map of Wells Barns still standing. Although the 
Wells truss system was prevalent in primarily barn structures, a few non-farm related structures 
also utilized the gothic-like trusses. These structures include the Prohibition Auditorium Park on 
Staten Island and the auditorium at the Silver Lake Assembly, both of which have since burned 




FIGURE 3 -MAP OF WELLS BARNS STILL STANDING 
 As currently estimated, the number of original Wells Barns has decreased by 77%. This 
decrease in Wells Barns is due to a few factors. Although farming has been a constant in America’s 
history, one thing that is not constant is the means of farming methods. Due to forever advancing 
farming needs and technologies, many Wells Barns have become obsolete, even when situated on 
functioning farming properties. Although past and present owners may desire to preserve their 
Wells Barn, it is not always financially viable or feasible. (Andres, Wells Barn History 2016) This 
is associated with the cost of maintenance related to upkeeping an old barn. Some owners, farmers 
or not, may not be able validate the cost of maintain an old barn. (Picard 2013)   
 Of the Wells Barns still standing, only 30 percent are still used for agricultural purposes. 19 
percent are event spaces (for weddings, church services, etc.), 13 percent are used as 
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workshop/business uses, 6.5 percent are places of residence, 4 percent are storage spaces, 6.5 
percent abandoned, and 21 percent have unknown uses. (Andres, Wells Barn History 2016)   
 As the number of Wells Barns still standing continues to decline, preserving these structures 
has become more pressing. As per the Landmark Society of Western New York, a building 
"…must be at least fifty years old, must retain a high degree of integrity, and must have some level 
of historic significance." in order for it to be considered historic and worthy of landmark status. 
(Landmark Society of Western New York 2020) Based on this definition, all Wells Barns still 
standing are qualifiable as historic structures. Wells Barns are specific and unique to New York 
state; more specifically, these barns hold importance in terms of Western NY's architectural and 
agricultural history. Thus, the issue is not if Wells Barns are worth preserving; it is a matter of how 
to preserve them. 
 Although one might assume the obvious method would be to rehabilitate an existing Wells 
Barn as it exists at its original location, rehabilitation via relocation has become a growing factor 
in saving these historic barns. Currently, one Wells Barn (located at 1911 North Road, Scottsville, 
NY) is for sale for relocation. As the barn's current owners respect the barn's history yet have no 
use for the structure, they have decided to sell the barn, but only if the purchaser can relocate. 
Similarly, a Wells barn previously located at 344 Armstrong Road, Scottsville, NY, was (as of 
September 2020) in the process of relocation. With deconstruction work finished, workers 
relocated the trusses and salvaged materials to their new home in Perry, NY. The relocated barn is 
anticipated to serve as a youth community center. (Churchbell Creative 2020) As the method of 
preserving a Wells Barn structure through relocation is becoming more frequent, it is worth 
exploring if the preservation of Wells Barn through relocation can be as viable and as sustainable 
as preservation in situ. 
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 As an advocate for historic preservation and adaptive reuse, the National Park Service (NPS) 
has established countless preservation standards and briefs used as references for the everyday 
preservationist. This list of standards includes a document dedicated to, as titled, Moving Historic 
Buildings. This document serves as a reference for the best practices of relocating a historic 
structure. Despite its intended use, this document clearly states that relocation of a historic building 
is not an encouraged preservation practice. For, “…a historic building loses integrity of setting, 
sense of place, and time…” if/when it is relocated. Furthermore, a historic building loses value 
and integrity once relocated and should only be used as a “last resort” in terms of historic 
preservation. (Service, Moving Historic Buildings 1979) 
 Although the NPS is averse to the relocation of historic structures, it also acknowledges that 
American’s have been successfully relocating historic structures since the early 1700s. (Service, 
Moving Historic Buildings 1979) Thus, one could state that relocating structures is merely an 
integral part of America’s history. By relocating a Wells Barn, one allows the structure to continue 
its story while also enriching and adding color to the barns already fruitful history. Therefore, 
preservation/rehabilitation through relocation should be considered a viable and conceivable 




IV. Literature Review 
 The following set of literature served as guides and inspiration in the quest of determining 
a Wells barn. Said literature consists of several books, journal articles, and various informational 
web pages. A few case studies were assessed and used as a reference in terms of relocating a 
historic structure. 
  Barns of Genesee County 
In this book, author Daniel Fink divulges into the barn typologies found throughout the 
Genesee County region. With a chapter dedicated solely to the Wells Barn, this literature piece 
gives one a greater sense of the time and place associated with original Wells Barn construction. 
As the Wells family was native to Scottsville, NY, many of their creations were constructed in the 
surrounding area. The distinct sense of regionalism associated with the Wells Barns makes them 
the perfect candidate for preservation and reuse. (Fink, Barns of Genesee County 1973) 
Barn Preservation & Adaptation 
 According to three active historic barn preservationists, Eric Enderby, Alexander 
Greenwood, and David Larkin, barns serve as one of America’s most iconic architectural 
typologies. Consequently, historic barns of all styles and uses must receive the proper care and 
maintenance. Equally important, these historic structures should have new and meaningful 
purposes if they are no longer used as initially planned. Furthermore, said new purpose might entail 






Barns of New York 
 Like many states in the northeast region of America, New York serves as a home to a 
plethora of historical barn structures. Depending on the agricultural service provided, the design 
of said barns varied. As such, author Cynthia Falk reveals how each style has its own specific 
preservation methods and appropriate set of future uses. Preservation, like many aspects of 
sustainable design, is not one size fits all. Historical research must be performed on existing 
historic barns before any altercations are proposed. (Falk 2012) 
The Preservation of Historic Barns 
 In the spirit of preserving America’s cultural and historical architecture, the Department of 
Interior National Park Service has published many preservation briefs over the years, including 
one specifically geared towards the preservation and potential re-use of historic barns. From 
exterior to interior repairs and rehabilitation, the preservation techniques and approaches listed in 
this brief are the guidelines that should influence every historic barn preservation project. It is 
imperative that any maintenance and upkeep performed on historic barn structures are consistent 
and respectful to its original construction, or said structures would consequently lose historical 
importance, as well as cultural and economic value. (Auer, The Preservation of Hisoric Barns 
1989) 
Moving Historic Buildings 
 The aforementioned preservation briefs, established by the National Parks Service, are 
briefs on relocating and moving historic buildings.  This document establishes the standards and 
best methods for relocating a historic structure. This document looks at relocating historic 




Taking Care of Your Old Barn 
 As advocates for preserving historic and cultural resources, the Vermont Heritage Network 
at the University of Vermont Historic Preservation Program has assembled a website that aids 
specifically in preserving and recuperating old barns. The site divulges appropriate preservation 
tactics, as well as reasonable and fitting possible new uses for historic barns that will not, or are 
not, used as initially intended. The site stresses the importance of preserving historic barn 
structures, as historic barns are representative as a way of life in many rural American towns. 
(Johnson and Visser 1995) 
Countryside Cathedrals 
This is an article written by Jean Melville for the Rochester Museum & Science Center. 
The article primarily discusses the history of the Wells Barn and sheds light on who J.T. Wells Sr 
was and how the Wells Barn came to be. Like the chapter in the Barns of the Genesee County, this 
piece of literature helps support and recognizes the need and importance of preserving Wells 
Barns. (Melville 2016) 
Wells Barns Still Standing in 2004 
 This self-published document, produced by Bob and Judy Pratt, advocates preserving 
historic Wells Barns. Bob Pratt, a descendant of the Wells Family, documented the last remaining 
Wells Barns. The authors photographed and summarized each barn (still in existence as of 2004) 
based on size, location, and ownership history. This document provides a more in-depth and more 
personal view on the Wells Barn legacy and serves as a reference for the Wells Barn inventory 




Landisville House Move – Case Study 
 Looking to preserve an 18th Century stone house located in Landisville, Pennsylvania, 
Mark and Judy Ashville hired Wolfe House & Building Movers to relocate what is now their 
forever home. The stone house previously resided on land owned by Hempfield High School. The 
school district could not fund the renovations required to upkeep the structure yet did not wish to 
see the historic structure demolished. The district accepted the Ashville’s bid on the house and the 
couple moved forward with contacting Wolfe House & Building Movers to move the historic stone 
structure to its new location, just under 2 miles away. Wolfe House & Building Movers have over 
40 years of experience in relocating historic structures. This project dealt with work similar to 
most of their relocation projects; Wolfe excavated the house's foundation and created temporary 
foundation supports, including support steel beams. Once the foundation was fully detached, the 
structure was lifted on to a dolly system and transported to its new site. Through this method, 
Wolfe was able to relocate the entire 500-ton structure with minimal impacts on its historical value. 
Thus, giving new life to a historic structure that might not exist today otherwise. (Wolf House & 
Building Movers 2020)  
18th Century Restorations – Case Study 
 This company primarily focuses on the restoration and preservation of historic structures. 
From barns to houses, 18th Century Restorations offers services to dismantle, relocate, and 
reconstruct historic structures for their clients. Although the relocations are typically local, the 
company has helped one Wisconsin couple completely dismantle “an early American saltbox” 
house originating in Connecticut and ship it to Wisconsin, where it was restored to its previous 
glory. 18th Century Restoration has completed several projects like this. The dismantling process 
is lengthy, as every part and piece of the historic structures are labeled and photographed. It is this 
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attention to detail that helps the reconstruction process run smoothly and result in a structure that 
most adequately resembles the original construction. (Lenhart 1981) 
Wells Barn Relocation – Armstrong Road to Perry 
 This past July, a couple from California set out to relocate the Wells Barn originally located 
at 334 Armstrong Road for a new community center. The couple had found the barn through an 
online real estate listing and fell in love. As the couple was inclined to develop the community 
center in Perry, NY, they sought out to have the barn relocated from its original location and serve 
as a youth community center. The couple struggled to find any local contractors to take on the job 
but eventually hired a pair of Amish brothers who own and operate Ben and Jerry’s Construction 
in Fillmore. When it came to preserving the original barn structure, only the truss and secondary 
structural system were salvaged.  The Wells trusses were disassembled by cutting the trusses in 
half at the peak and detaching each half from the foundation. The separated trusses were then 
transported to their new location using trailer trucks. The relocation process was still in progress 




V. Methods and Procedure  
 As previously stated, this thesis looks to explore two methods of sustainably 
preserving/rehabilitating a Wells Barn. Each method is evaluated in terms of its overall 
environmental, social, and economic impacts. Rehabilitation in situ, as most widely accepted by 
preservationists, is  used as the baseline and indicator of comparison while assessing rehabilitation 
through relocation.  
 Before comparing the two rehabilitation methods, it is necessary to define the assumptions 
and limitations of this thesis. The following paragraphs disclose the basis and standards for 
comparing the two methods of rehabilitating a Wells Barn. 
Basis and Standards 
 When it comes to giving new life to a Wells Barn, the intended use is a principal factor to 
consider. It is essential that the new use does not threaten or devalue the existing structure through 
new, perhaps unnecessary modifications. If possible, it is best that the new use remains similar to 
the previous use and/or does not require the creation of new openings (windows, doors, etc.). 
(Johnson and Visser 1995) As such, this thesis proposes the new use for the Wells barn is to be 
either something similar to its original use or something that does not require the addition of more 
openings, nor the need for insulated exterior walls or interior partitions. Therefore, both 
rehabilitation methods studied in this thesis will explore the means and methods of rehabilitating 
the Wells Barn at hand to its original conditions. The in-situ method will look into rehabilitating 
the subject Wells Barn so that it resembles its original construction. New use for the barn may 
include, but is not limited to, the following: agricultural usage, storage, and various seasonal 
purposes (event spaces, workshops, etc.). Similarly, the rehabilitation through relocation method 
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will propose the relocation of a Wells Barn to a new location, where it is reconstructed to its 
original conditions. 
 As the existing Wells Barn standing at 1911 North Road in Scottsville is currently for sale 
for relocation, it will be used as the subject barn of this thesis. Said barn is situated on property 
comprised of 76+/- acres of agricultural land that straddles both the north and south sides of North 
Road, refer to Figures 4 and 5. The barn is 42+/- feet from truss peak to finished floor level, 36 
feet deep, and 60 feet wide. (Pratt 2004) The original foundation was constructed from Portland 
cement-based concrete. The existing siding is in salvageable condition. The original asphalt 
shingle roof is in a state of disrepair. The wood floor system and wooden Wells Truss are in 
good/salvageable condition. Original windows appear to be missing. Refer to Figure 6 for a visual 




FIGURE 4 – 1911 NORTH ROAD, SCOTTSVILLE NY. WHITE DASHED LINE REPRESENTS THE PROPERTY 






FIGURE 5 – SITE LOCATION MAP FOR 1911 NORTH ROAD WELLS BARN 




FIGURE 6 – WESTERN VIEW OF WELLS BARN AT 1911 NORTH ROAD, SCOTTSVILLE NY 
 (DICK THOMAS PHOTOGRAPHY 2020) 
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Method 1 – In Situ Rehabilitation  
 In terms of an overall assessment, Method 1 (rehabilitation in situ) will be assessed first. 
Said evaluation would then serve as an overall baseline and indicator for assessing Method 2 
(rehabilitation via relocation). Method 1 research findings will guide what needs to be done and 
considered for Method 2 to become more widely accepted and ultimately more sustainable. Due 
to the similarities in the workflow, Method 1 results should indicate the probable results for 
Method 2. The anticipated work associated with each method is described in the following 
paragraphs. Additionally, Method 1 results can serve as a guide for anyone looking to rehabilitate 
an existing Wells Barn.  
 First and foremost, the extent of work needed to rehabilitate the Wells Barn at 1911 North 
Road primarily includes substrate and shell work. Said work includes foundation repairs and 
repainting, siding repairs and replacements, and roofing replacement. The extent of said repairs is 
described in the following paragraphs. 
 The current architectural asphalt shingle roofing system is in poor condition.  Therefore, all 
roofing materials (rafters, sheathing, and shingles) need replacement, ideally in kind. 
Alternatively, suitable, roofing materials, such as slate and metal, will also be included in this 
estimate as alternative options. Based on the Wells Barn inventory performed for this thesis, 
approximately 30 existing Wells Barns utilize an asphalt shingle roof, seven a slate shingle roof, 
five a metal or tin roof, and five with undistinguishable roofing materials. Therefore, the 
implementation of either three of these roofing systems would be acceptable.   
  Like most Wells Barns, the truss system in the 1911 North Road barn is assumedly in good 
condition. It is estimated that minimal repairs are required for rehabilitation; thus, no associated 
costs will be calculated on the truss systems.  
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 The existing siding on this barn is in decent shape; however, this is not always the case for 
the typical historic Wells Barn. As such, 133 square feet of vertical wood siding needs replacement. 
Additionally, rehabilitation work includes repainting 5,000 square feet of siding to match the 
original barn color. The existing floor system is in good condition; it is not anticipated that any 
work will be necessary. 
 The concrete foundation needs repair in various locations. Typical and expected foundation 
cracks can be seen in several locations and need repair to prevent further damage to the barn's 
foundation structure. Total repair includes 40 square feet of crack repair. The foundation also needs 
a new coat of paint, color to match existing. This thesis assumes that any site related work is 
unnecessary for the process of rehabilitating this barn. 
  Lastly, the double-hung windows flanking the barn's gambrel ends are adorned with the 
"lazy W" trim; however, the windows are misplaced. Since all previously existing windows appear 
to be missing, it is assumed that 13 new windows will need to be installed.  
Method 2 – Rehabilitation Via Relocation 
 Overall, Method 2 work includes the following: relocation methods (structure 
intact/deconstruction), site, substrate, and shell. The extents of work to be done to rehabilitate the 
Wells Barn via relocation include deconstruction/dismantling of the existing barn, site work 
(clearing, excavation, and grading/landscaping), foundation work, and reconstruction of the said 
barn (including the use of new materials). The aspects as mentioned above are described in greater 
detail in the following paragraphs.   
 As to determine an appropriate new location, the following qualifications are considered: 
ruralness, surrounding architecture, and potential foot traffic. As per the standards set forth by the 
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National Park Service, the proposed new location for a historic structure should closely resemble 
the original site in terms of surroundings and atmosphere. Meaning that the new location has a 
sense of rurality, whether that means the location is in a rural area or an area surrounded by an 
adequate amount of rural architecture. The new location should ultimately be in a setting that 
would minimize any loss of historical value. Lastly, the new location should be accessible to the 
general public. As stated by the National Trust for Historic Preservation, preservation is a people-
based movement; community involvement engagement is key in preserving a historic structure. 
(Preservation 2017) Therefore, the potential new location for Wells Barn would need to be 
reminiscent and respectful towards its original site and encourage public acknowledgement and 
engagement. As such, proposed hypothetical site for the relocated Wells Barn is at the Genesee 
Country Village Museum (GCVM).  
 The GVCM is “New York State’s largest and most comprehensive living history museum.” 
(Genesee Country Village 2020) More importantly, the GCVM is an institute comprised of 68 
historic structures relocated from different New York locations. Said relocation served as a means 
of preserving history and providing education to young and old generations of the like (see Figure 
8 for an aerial view of GCVM buildings). The museum is open for six months of the year (May 
through October) and puts on numerous events, including tours and school field trips. As a living 
history museum, the GVCM sheds light daily on past lifetimes and architectural styles. More 
specifically, the Genesee Country Village “was created to help preserve the vanishing rural 
architecture of the Genesee Valley.” (Genesee Country Village 2020) Considering the rich and 
unique history of the Wells Barn, the Wells Barn at hand would appear to be a fitting addition to 
the GVCM. Additionally, the GVCM is approximately ±5 miles southwest of the Wells Barn's 
current location at hand. Thus, relocation distance would be overall minimal, and the said 
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relocation would ultimately increase public knowledge and awareness of the Wells Barn typology. 
As GCVM currently owns ±356 acres of land, a majority of which is undeveloped (rightfully so), 
land availability is not an issue (refer to Figure 7 for property boundary map). It ultimately would 
be GCVM's choice on the exact site location for the barn, as the entire village is planned mindfully 




FIGURE 7 - PROPERTY BOUNDARY OF GCVM, SOURCE: CONNECT EAGLE VIEW + APPLE MINER TAX MAPS 
FIGURE 8 – AERIAL VIEW OF GCVM, SOURCE: IHEARTROC.COM 
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 In order to relocate the Wells Barn from 1911 North Road to the GCVM, the existing 
structure must be partially deconstructed or relocated with the structure intact. The process of 
partial deconstruction would include taking the barn apart, piece by piece. Each part would be 
labeled, photographed, and cataloged. The dismantled parts would be transported to the new site 
and reassembled at their new location. Based on the relocation of a Wells Barn previously located 
at 334 Armstrong Road to a new site in Perry, NY, this thesis assumes that the Wells Trusses 
located at 1911 North Road would be split in half at the peak and detached from the foundation 
walls. (Andres, Wells Barn - Thesis, Email (wellsbarnhistory.com) 2020) This dismantling method 
allows the truss system to be minimally altered, which is vital considering the trusses are 
considered the most defining features of a Wells Barn. Other parts, such as the flooring, exterior 
siding, and secondary framing system, would be taken apart piece by piece, for they are not as 
essential to keep as a whole. 
 Relocating the barn structure intact would primarily include disjoining the barn's shell from 
the barn's foundation and transporting the shell to the new location as a whole. Fundamentally, 
parts of the existing foundation would get demolished while simultaneously inserting steel beams 
and jacks under the barn's ground floor framing system to keep the structure fully supported. 
Although the rehabilitation process ultimately includes total roof replacement, the existing roof 
would ultimately remain in place during the transportation process as a weather and safety 
precaution. Once steel beams fully supported the barn's shell, the shell (and the beams) would be 
lifted onto dollies and then transported to the barn's new location at GVCM.  
 Various routes could be taken to deliver the structure to its new site, in both cases of 
deconstruction. It is expected that whatever route taken would be hardly more than 5 miles overall; 
however, it is crucial that the relocation process is executed in coordination with 
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Town/Village/State officials, as road closures will be required (possibly for the dismantling 
method, definitely for the partial deconstruction method.) 
 Before relocation work, clearing and grubbing is necessary at the new location (GCVM). 
Once the clearing and grubbing process is complete, excavation and foundation pouring work 
would follow so that the relocated barn could be reconstructed or attached to the new foundation. 
The reconstruction/reattachment process would include work similar to Method 1, i.e., siding, 
window, and roofing replacements. Once the relocation process is complete, site work can 
commence at both the new and original location. Site work at the new site would require minor 
seeding and landscape work, while the original site would require infill, grading, and landscape 
work. 
 After the relocation process is complete, the only parts of the barn left at the original site 
would include remnants of the demolished foundation. As the existing foundation material was 
concrete, it would not appear worth salvaging. Therefore, this thesis assumes that remnants of the 
original foundation be buried and left as ruins.  
 In summary, rehabilitating the subject Wells Barn in situ would include the following 
factors.: total roof replacement, partial siding replacement, and foundation repair and repainting. 
In addition to the factors considered in the rehabilitation in situ method (Method 1), rehabilitation 
via relocation (Method 2) will include the following factors: site selection, methods, and extent of 




Impacts and Criteria  
 Method 1 and 2 are evaluated based on their economic, social, and environmental impacts. 
This evaluation assesses each method's sustainability factors and essentially serve as an indicator 
of how to sustainably and appropriately preserve a Wells Barn. Refer to Table 1 for a summary of 
the economic, environmental, and social impacts assessed. 
Impact Summary Table 
Impacts Methods 
Economic 
Overall Cost Cost Estimate 
Employment  Job count based on work 
completed in cost estimate 
Environmental 
Global Warming Potential Utilize Athena software to 
determine extents of 
environmental impacts 
associated with the materials 
utilized for rehabilitation 
work. 
Ozone Depletion Potential 
Fossil Fuel Consumption 
Social 
Equity Rubric, rating 1-5 
Diversity (architectural) Rubric, rating 1-5 
Interconnectivity  Rubric, rating 1-5 
Historic Value Rubric, rating 1-5 
TABLE 1 – SUMMARY TABLE OF IMPACTS ASSESSED IN BOTH METHOD 1 AND 2 OF THIS THESIS. 
 Economic impacts pertaining to the two rehabilitation methods include total the overall cost 
and the creation of jobs. An architect's cost estimate will determine the overall cost associated with 
each rehabilitation method. Said costs include the types and quantity of materials required and the 
cost of associated labor and professional fees. Material quantities were obtained from a Revit 
model of the Wells Barn located at 1911 North Road. Lastly, this thesis also assesses number of 
predicted jobs created via each method; the more jobs created would ultimately lead to positive 
impacts on the local economy. It is imperative to disclaim that the jobs counted in this thesis are 
only associated with the rehabilitation process itself (i.e., laborers, carpenters, etc.). Although these 
jobs would only last the duration of the rehabilitation process, it can still be construed as a positive 
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economic impact, for in most cases, any employment, no matter the duration, is better than none. 
Overall, the cost estimate procedure for Method 2 is the same as for Method 1. The estimate utilizes 
Uniformat, with the addition of relocation techniques/methodology. Therefore, the estimate for 
rehabilitation in situ is discusses in terms of substrate and shell, while rehabilitation via relocation 
is discussed in terms of  relocation methods (structure intact/deconstruction), site, substrate, and 
shell. 
  Method 1 and 2 environmental factors were assessed based on material selection/use and 
site selection/ site restoration. As previously mentioned, both rehabilitation methods require the 
repair and/or replacement of materials, particularly in terms of roofing, siding, and foundation 
work. The type and quantity of materials used in each rehabilitation method will significantly 
impact overall environmental sustainability. Life cycle analysis will be performed for each 
material, and alternate materials, to determine the most historically accurate and environmentally 
conscious choice. Said analysis would utilize Athena Software, which specializes in the life cycle 
analysis of building materials and construction. Athena provides results based on the following 
environmental factors: global warming potential, ozone depletion potential, acidification potential, 
human health particulate, eutrophication potential, smog potential, Energy use (primary and non-
renewable), and fossil fuel consumption. Although all of the factors mentioned above are important 
to consider, this thesis looks more specifically at global warming potential, ozone depletion 
potential, and fossil fuel consumption. 
 Global warming potential was measured in kilograms of carbon dioxide equivalent (kg CO2 
eq). According the United States Environmental Protection Agency, global warming potential 
(GWP) refers to “the measure of the total energy that gas absorbs over a particular period of 
time…compared to carbon dioxide.” (US EPA, Atmospheric Lifetime and Global Warming 
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Potential Definied n.d.) This time period is generally 100 years in length. GWP is compared in 
carbon dioxide measurements primarily because carbon dioxide is known to remain in the 
atmosphere for a relatively long period of time, trapping in heat, similar to a glass greenhouse. 
Overall, the higher the GWP, the more gas present to trap heat in the earth’s atmosphere, which 
ultimately means a higher impact on global warming. 
 The potential for ozone depletion will also be assessed. The ozone layer plays a vital role in 
protecting the earth’s surface from direct sun radiation, which is potentially harmful to humans, 
plants, and other animals. Athena measures ozone depletion potential in kilograms of 
trichlorofluoromethane (CFC-11) equivalents. CFC-11 is an ozone-depleting substance known to 
release chlorine into the earth’s stratosphere if exposed to intense ultraviolet light. The EPA 
estimates that just one single chlorine atom can deplete over 100,000 ozone molecules from the 
stratosphere, overall weakening the stratosphere’s ability to protect the earth. (US EPA, Basic 
Ozone Layer Science n.d.) 
 The last factor that was assessed by Athena was fossil fuel consumption. Fossil fuel 
consumption results in the emissions of greenhouse gasses, predominantly carbon dioxide. As 
previously mentioned, carbon dioxide typically remains in the atmosphere for countless decades, 
resulting in heat-trapping.  
 Each factor is accessed in the various stages of their overall life cycles. To be more specific, 
the Athena A-C method was utilized to determine the overall environmental impacts for both 
Method 1 and 2 of the Wells Barn rehabilitation. The Athena A-C methodology overall evaluates 
a materials' environmental impacts during its various stages of the materials lifetime. Said stages 
include the following: raw material supply, transportation of said raw material to manufacturing 
plant, the manufacturing of the raw material into the product, the transportation of the product 
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from the manufacturing plant to the project site, the process of installing the product, the 
maintenance of the product, the deconstruction/demolition of the product, the transportation of the 
materials from the site to a landfill, waste processing, and lastly, product disposal. 
  Lastly, the social implications associated with Method 1 and 2 will be assessed. Unlike 
economic and environmental sustainability, social sustainability is more of a qualitative subject 
rather than quantitative. Also, unlike economic and environmental sustainability, social 
sustainability is neither readily nor regularly defined. This thesis adopts the definition of 
sustainability as defined by the Western Australian Council of Social Service (WACOSS), which 
states that the five principles of social sustainability are as follows: equity, diversity, quality of 
life, interconnectedness, and democracy. (Barron and Gauntlett 2002) More specifically, this thesis 
assesses both Method 1 and 2 based on their inferred impacts based on equity, diversity, and 
interconnectedness. This thesis also considers the anticipated losses or gains in cultural and 
historical value associated with each method. The following paragraphs further define the 
aforementioned.  
 In terms of equity, this thesis measures the overall anticipated accessibility of the 
rehabilitated Wells Barn. Both Methods are judged on whether or not the rehabilitation results in 
the greater public having access to explore the barn and ultimately have in-person, educational 
experiences with the barn. Overall equity is assessed using a rubric rated 1 – 5. A score of one 
would indicate that the barn and associated property is completely private, not accessible by the 
greater public. A score of two would indicate that the barn and associated property by privately 
owned and used, with few events or gatherings occurring on-site throughout the year.  
 An example of this would be the Boynton House in Rochester, NY. This house, designed 
by noted architect Frank Lloyd Wright, is currently a covenant property of the Western New York 
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Landmark Society. As a covenant property, the house owners are legally required to hold a 
“public” event, displaying the house, a few times a year. A score of three in terms of equity would 
indicate the subject barn be open to public use and enjoyment, at least six months out of the year, 
with an associated cost of admittance. A score of four would indicate the barn be open year-round, 
but with an associated cost of admittance. A score of 5 would indicate the barn and associated 
property be open to the public, at no cost, all year round. 
 The WACOSS proposes assessing diversity impacts on whether or not anticipated impacts 
“…provides and encourages diversity.”, not specifically limiting the definition to diversity in 
human beings. Thus, this thesis considers how each rehabilitation method impacts the overall 
architectural diversity within a half-mile radius of the existing/proposed site. Given the uniqueness 
of the Wells Barn design and construction, the presence of a Wells barn provides diversity on its 
own. Therefore, this portion of the thesis looks to see how the rehabilitation processes will impact 
the regional and rural architectural diversity of the surrounding area, specifically within a half-
mile radius of the subject site. The rubric for this is based on a rating system of 1-5. A score of one 
would indicate that the Wells Barn is the only architecturally, regionally specific structure in the 
adjacent area. A score of two would indicate the subject barn would exist within a half-mile radius 
of more than one but less than five other regionally specific and unique architecturally typologies, 
therefore adding to the area’s architectural diversity. A score of three would indicate that 
rehabilitation would occur in an area where the Wells Barn is one of five regionally specific/unique 
rural architectural typologies. Similarly, a score of four would indicate the rehabilitation method 
would occur in a ½ mile radius where more than five but less than ten of the said typologies exist, 
while a score of five would indicate ten or more different typologies exist in said ½ mile radius.  
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 The WACOSS defines interconnectedness as "…systems and structures that promote 
connectedness within and outside the community at the formal, informal, and institutional level." 
Therefore, this thesis will infer how each rehabilitation method will result in interconnectivity and 
inclusivity of people near and far. Essentially, this factor assesses how each method will impact 
the ability of newly rehabilitated Wells Barn to bring people together in terms of potential number 
of events (e.g., weddings, field trips, corporate gatherings, proms, etc.) held each year. This 
interconnectivity was scored based on a scale of 1-5. A score of one would indicate that the Wells 
Barn rehabilitation would result in no potential events occurring at the barn's location/site. A score 
of two would indicate the potential for 1-25 events to occur at the subject property per year, while 
a score of three would indicate the potential for 26-50 events per year. A score of four and five 
would indicate the potential for 51-75 and 76-100 events per year, respectively.  
 Lastly, the two methods will be studied based on potential losses in historical and cultural 
integrity. For instance, are there any losses in terms of the original architecture and location? Any 
changes or losses in the original architecture would result in ultimate devaluation, as original Wells 
Barns represent the agricultural/rural lifestyles that existed in the late 1800s and early 1900s. 
Therefore, each rehabilitation method will be judged based on if the intended outcome respects the 
original construction, i.e., were any major changes made in terms of location and appearance. 
Changes in historical and cultural value are rated on a scale of 1-5. A score of one indicates that 
the barn was relocated to a non-rural location, and unprecedented changes and/or additions 
occurred during the rehabilitation process. A score of two would indicate the barn was relocated 
to a non-rural location but was restored to its original construction. A score of three would indicate 
that the rehabilitation process included relocating the barn to a rural location and restoring it to its 
original conditions. A score of four would indicate that the rehabilitation process resulted in the 
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subjected barn remaining at its original location, with few, non-detrimental, changes to the barn's 
original character. In contrast, a score of five would indicate that the rehabilitation process at hand 
would result in the barn being restored to its original conditions, at its original location. Each 
category was self-assessed, as well as professionally assessed by two veteran historic preservation 
architects from Bero Architecture, PLLC. The overall scores for both methods of rehabilitation 
were a weighted average of all three assessments. Scores provided by the two aforementioned 
architects were weighted twice as much, each, as compared to scores given in the self-assessment.  










VI. Method 1 Results 
 The following section outlines the economic, social, and environmental impacts associated 
with rehabilitating the Wells Barn located at 1911 North Road, Scottsville in situ. 
Economic Impacts 
 Economic impacts were assessed based on cost estimates and job creations. Overall cost 
estimates were performed using Uniformat standards. Since all work associated with Method 1 
pertains to exterior construction, the cost estimate is subdivided into substrate and shell. See 
Appendix A for a full cost estimate. The following paragraphs breakdown the anticipated costs 
associated with Method 1 rehabilitation; refer to Table 2 for an overall cost breakdown and Table 
3 for overall costs based over 100 years. All unit costs were obtained from the 2019 National 
Construction Estimator (Pray 2019) unless otherwise noted/cited. 
TABLE 2 – METHOD 1 COSTS INCLUDING ROOFING REPLACEMENTS OVER A 100 YEAR TIME FRAME. 
Method 1 – Overall Cost Breakdown  
A. Substrate 
1. Foundation evaluation and repair $1,160.00 
B. Shell  
1. Exterior Siding Replacements $1,284.62 
2. Exterior Window Replacements $10,000.00 
3. Roof Framing $6,273.60 
4. Roof Sheathing $7,498.00 
5. Roofing Option 1 – Asphalt Shingles $6,226.50 
6. Roofing Option 2 – Slate Shingles $3,4603.50 
7. Roofing Option 3 – Metal Roofing $7,075.53 
Method 1 – 100 Year Cost  (Including +2% Rochester Area Modification) 
1. Option 1 – Rehabilitation Using Asphalt Shingle Roof  $58,496.02 
2. Option 2 – Rehabilitation Using Slate Shingle Roof $62,036.44 
3. Option 3 – Rehabilitation Using Metal Roof $41,174.95 
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Method 1 – Overall Cost Breakdown – Continuted 
Subtotals  
1. Option 1 $32,443.00 
2. Option 2 $60,820.00 
3. Option 3 $33,292.00 
Total Upfront Cost (Including +2% Rochester Area Modification) 
1. Option 1 $33,091.90 
2. Option 2 $62,036.44 
3. Option 3 $33,957.91 
TABLE 3 – SUMMARY OF METHOD 1 OVERALL COSTS (UPFRONT COSTS) 
  Substrate costs included the evaluation and repair of existing foundation cracks. As the 
existing foundation has visible cracking, a professional evaluation is highly recommended just for 
precaution. The estimated cost of said evaluation is $500. (HomeAdvisor 2020) Assuming that 
most cracks are from the natural aging and nature of concrete, said cracks could be repaired using 
epoxy sealant; the associated costs of repair total $160. Lastly, the foundation will need to be 
primed and re-painted to bring the foundation back to its original condition, bringing the total for 
substrate work to $1,160.  
 The bulk of the Method 1 rehabilitation occurs in the shell of the barn. This thesis assumes 
that the existing wood siding on the 1911 North Road Wells Barn is in good/fair condition, 
requiring 133 square feet of siding replacement, totaling $285. Associated prime and paint work 
for exterior siding cost $1,000 total. As of present, all windows original to this Wells barn have 
been removed (assumed), as most window openings are boarded up. First, it is necessary to 
determine if the original windows still exist, as they may be stored away. If the original windows 
are not located, all windows will need a replacement; the total cost would be $10,000. (Marvin 
Window Prices & Costs, Supply & Installation 2020) Said total is theoretically based on the pricing 
associated with purchasing and installing Marvin Ultimate Signature windows. Marvin Ultimate 
Signature windows are highly customizable and can ultimately replicate historic windows such as 
those previously existing in the 1911 North Road barn. Windows needing replacement includes 
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the four double-hung windows adorned with the telling ‘lazy W’, four basement level double-hung 
windows, and five basement level awning windows.  
 A majority of the shell rehabilitation work resides with replacing the existing roofing 
system, as typical in rehabilitating a Wells Barn. (Spaulding 2016)  This thesis assumes that 
roofing rafters, sheathing, and top material require full replacement. Typical Wells Barn rafters 
appear to be 2x10 in size and spaced equally between truss bays. The 1911 North Road Wells Barn 
is estimated to need 104 rafters for the roofing replacement, costing $6,300. (Beardsley Brothers 
Sawmill 2020) Typical Wells Barn sheathing consists of 1x wood slats visible from the barn’s 
interior. Therefore, they should be replaced in kind for historic and aesthetic purposes. The 
estimated cost for replacement is $7,500. (Beardsley Brothers Sawmill 2020) It was estimated that 
3.5 roof squares, or 3,500 square feet, of roofing materials, are required for roof toppings. With an 
estimated cost of $6,300, asphalt shingles and associated underlay materials were the cheapest of 
the three options. Metal roofing was the second least expensive, with an estimated cost of $7,000. 
Lastly, the cost of a slate roof would cost significantly higher, at $34,600. A +2% modification 
factor was applied to the total overall costs to determine how much total rehabilitation would cost 
for the three different roofing options. Total rehabilitation costs for the 1911 North Road Wells 
Barn utilizing an asphalt single roofing system calculated out to be $33,000. Similarly, said 
rehabilitation utilizing a metal roof system is estimated to cost $34,000. The cost for rehabilitation 
utilizing a slate roof was nearly double, calculating out to be $62,000. 
 Furthermore, final costs also included the number of times roof materials would need 
replacing over a 100-year time frame. As slate roofs are known to last 100-200 years if well 
maintained, the 100-yr cost of a slate roof is estimated to cost $62,000. (Romano 2000) If well 
maintained, an asphalt shingle roof would need approximately 4 replacements in a 100-year time 
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span, resulting in a cost of $58,496 overall. (Williams and Mears 2019) Lastly, metal roofing is 
known to last between 50-70 years therefore is anticipated only one replacement over 100 years, 
totaling $41,100 overall. (State Farm n.d.) 
 Lastly, in terms of economic impact, the rehabilitation of a Wells Barn is anticipated to 
create 12 jobs. The following paragraph outlines the associated number of jobs created with each 
rehabilitation category.  Substrate work includes one engineer for the evaluation process, one 
laborer for filling in the anticipated cracks, and two painters, thus creating four jobs in all. Eight 
jobs would be created for shell-related work; one laborer and one carpenter would be hired for 
siding replacement and two painters for overall barn priming and painting. Window replacement 
installation also assumes the work of one laborer and one carpenter. Roof placement work 
anticipates the use of one roofer and one laborer. This estimate assumes that either a different 
laborer/carpenter are used for siding and window replacements or that the two replacements are 
considered separate jobs. Although the work may have been complete by the same two people, it 
could be billed separately and considered two projects instead of one. The same can be said for the 
painters, as both the substrate and the shell require priming and painting. 
Environmental Impacts  
 This thesis primarily studied the environmental impacts associated with material choices 
and resourcing. As to preserve the historical nature and character of the Wells Barn at hand, many 
of the materials needed for Method 1 rehabilitation were chosen based on what originally existed. 
Said materials include asphalt shingles, slate shingles, metal roofing, dimensional lumber 
associated with the roofing replacement, wood plank siding, and wood window replacements. The 
materials mentioned above were assessed using Athena, a life cycle analysis tool, to determine 
their associated environmental impacts. Given the nature of this rehabilitation method, the only 
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material variable is the roofing material. The roof topping material is the only material that truly 
varies between different Wells Barns; all other materials remained constant in Wells barn 
construction. Therefore, it would be historically inaccurate and inappropriate to consider alternate 
materials for the shell and substrate, with the exception of roof topping. The following paragraphs 
explain the findings and extents of this analysis. Refer to Appendix B for Athena results; see Table 
3-4 for a summary of predicted environmental impacts based on the different roofing options. 
TABLE 4 – THIS TABLE SUMMARIZES WHICH ROOFING OPTION WOULD RESULT IN THE LEAST 
ENVIRONMENTAL IMPACT 
Method 1 –Environmental Performance Summary – Greatest Impact 
Greatest Global Warming Potential Metal Roofing 
Greatest Ozone Depletion Potential Metal Roofing 
Greatest Fossil Fuel Consumption Metal Roofing 
TABLE 5 -THIS TABLE SUMMARIZES WHICH ROOFING OPTION WOULD RESULT IN THE GREATEST (MOST 
NEGATIVE) ENVIRONMENTAL IMPACTS 
 Athena was set up to analyze the same three types of Method 1 rehabilitation, as mentioned 
in the economic impacts.  In total, three different analyses were performed for Method 1. The first 
evaluated the aforementioned environmental impacts of materials needed to rehabilitate the Wells 
Barn exterior siding, replace the missing windows, and replace the existing roof structure utilizing 
asphalt shingles (Option 1). The second evaluated the same aspects but utilizing a slate shingle 
(natural stone) roof (Option 2), while the third evaluated the same aspects but utilizing a metal 
Method 1 –Environmental Performance Summary – Least Impact 
Least Global Warming Potential Asphalt Shingle Roofing 
Least Ozone Depletion Potential Asphalt Shingles, Slate Shingles 
Least Fossil Fuel Consumption Asphalt Shingles 
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roof system (Option 3). These same three systems were previously analyzed based on their 
economic impacts; therefore, it was deemed appropriate to assess the same three options. 
Option 1 
  Graphs 1-3 depict the overall environmental impacts of rehabilitating the Wells Barn to its 
original conditions utilizing an asphalt shingle roof. Each impact (global warming potential, ozone 
depletion potential, and fossil fuel consumption) was assessed by each building component; said 
components include beams and columns, extra materials, foundation, floors, roofs, and walls. As 
Method 1 entails rehabilitation in situ, the results from Athena only include the impacts associated 
with roof work (new sheathing, rafters, and topping), as well as walls (new siding and windows). 
 The overall global warming potential associated with Option 1 is estimated to be 3442 kg 
CO2 eq.  The asphalt shingle roof system is projected to have a global warming potential of 1009 
kg CO2 eq, whereas the exterior wall materials, including windows, are projected to have a global 
warming potential of 2433 kg of CO2 eq. See Graph 1 for a visual breakdown. 

















Foundation Floors Roofs Walls TOTAL
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GRAPH 1– GLOBAL WARMING POTENTIALS ASSOCIATED WITH METHOD 1 REHABILITATION, 
USING AN ASPHALT SHINGLE ROOF 
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 In terms of Ozone depletion potential, Option 1 expects 0.000089 kg CFC-11 eq in total. 
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GRAPH 2 – OZONE DEPLETION POTENTIALS ASSOCIATED WITH METHOD 1 REHABILITATION 
USING AN ASPHALT SHINGLE ROOF 
GRAPH 1 – FOSSIL FUEL CONSUMPTION ASSOCIATED WITH METHOD 1 REHABILITATION USING 
AN ASPHALT SHINGLE ROOF 
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system is anticipated to be insignificant in terms of ozone depleting potential. Refer to Graph 2 
for a visual breakdown. 
 Lastly, Option 1 is projected to result in 63,700 MJ (megajoules) of fossil fuel consumption 
(see Graph 3). The asphalt roofing system contributing to 36,400 MJ of that total, while the wall 
system contributes to 27,400 MJ.  
Option 2 
 Graphs 4-6 depict the life cycle analysis results for rehabilitating the subject Wells barn in 
situ, utilizing a slate roofing system. Similar to Option 1, Option 2 was assessed based on materials 
needed to rehabilitate exterior walls (including window replacements), as well as the construction 
of a new slate roof.  
 Global warming potential associated with Option 2 total 8441 kg CO2 eq. Exterior wall 
materials, including windows, are projected to have a global warming potential of 2433 kg CO2 
eq. This is the same as in option 1, as the two options only differ in roof topping material. As such, 
the slate roofing system is projected to have a global warming potential of 6008 kg CO2 eq.  
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GRAPH 2 – GLOBAL WARMING POTENTIALS ASSOCIATED WITH METHOD 1 REHABILITATION, 
USING A SLATE SHINGLE ROOF 
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In terms of ozone depletion potential, Option 2 is identical to Option 1. Meaning that the 
roof system is not anticipated to have a noteworthy impact on ozone depletion potential, while 
the exterior wall category is projected to have a 0.000089 kg CFC-11 eq. Thereby having an 
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GRAPH 5 – OZONE DEPLETION POTENTIAL ASSOCIATED WITH METHOD 1 REHABILITATION, 
USING A SLATE SHINGLE ROOF 
GRAPH 6 – FOSSIL FUEL CONSUMPTION RELATED TO THE METHOD 1 REHABILITATION 
PROCESS, USING A SLATE SHINGLE ROOF 
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As for fossil fuel consumption, the overall projection for Option 2 is 112,800 MJ. The slate 
roofing system contributes to 85,400 MJ, while the exterior wall system contributes to 27,400 MJ. 
Once again, since the exterior wall systems for Option 1 and 2 are identical, the fossil fuel 
consumptions follow in suit.  
Option 3 
 Graphs 7-9 depict the environmental impacts associated with in situ rehabilitation 
completed utilizing a metal roof system. As in the previous two options, the exterior wall system, 
including windows, assumes the same quantity and material choices, while the roofing system 
material changes.  
 The global warming potential for Option 3 is projected to be 14,612 kg CO2 eq. As with 
Option 1 and 2, the global warming potential associated with the exterior wall materials is 2433 
kg CO2 eq. The metal roof system itself is projected to have global warming potential of 12,179 
kg CO2 eq.  
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GRAPH 7 – GLOBAL WARMING POTENTIALS ASSOCIATED WITH METHOD 1 
REHABILITATION USING A METAL ROOF 
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Overall ozone depletion potential for Option 3 is estimated at 0.00014 kg CFC-11 eq. As in 
Option 1 and Option 2, is 0.000089 kg CFC-11 eq. The projected ozone depletion level is projected 
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GRAPH 8 – OZONE DEPLETION POTENTIALS RELATED TO THE METHOD 1 
REHABILITATION PROCESS USING A METAL ROOF 
GRAPH 9 – FOSSIL FUEL CONSUMPTION ASSOCIATED WITH METHOD 1 REHABILITATION, 
USING A METAL ROOF 
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 Lastly, the overall fossil fuel consumption is calculated to be 170,000 MJ. Rehabilitation 
work associated with the exterior walls is the same as in Option 1 and Option 2. The metal roofing 
system is projected to contribute 142,000 MJ to the overall total 
 As supported by the results described above, Method 1 rehabilitation utilizing an asphalt 
roofing system would have the least environmental impact. As per the three environmental impacts 
assessed, the asphalt roofing option proved to have the least impact, while metal roofing had the 
greatest. 
Social Impacts 
 As mentioned in this thesis's methodology section, social sustainability is vague in the sense 
of an agreeable definition and is not simple to measure. Thus, the results found for this thesis are 
not guaranteed results; rather, they are inferred, educated assumptions. The following paragraphs 
describe the anticipated social impacts, including equity, diversity, interconnectedness, and overall 
historical/cultural impacts.  
Overall, Method 1 scored 11 out of a possible 20 points in terms of potential social impacts.  See 
Table 5 for an overview of how each impact scored. Once again, the scores were partially based 
on self-assessment and majorly based on professional opinion. 
Method 1 – Social Impact Summary 
Social Impact Weighted Score 
Equity 2.1/5 
Diversity (architectural) 2.8/5 
Interconnectivity 1.6/5 
Historical Value 4.6/5 
Total 11.1/20 
TABLE 6 – SCORE/RATING BREAKDOWN FOR THE SOCIAL IMPACTS 
ASSOCIATED WITH METHOD 1 REHABILITATION 
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 As the subject Wells Barn currently resides on private property, this thesis assumes that 
once rehabilitated, the barn will continue to be used for private purposes. As such, there is no 
predicted increase in public equity/accessibility. Unless, of course, the owner chooses to hold 
private gatherings such as weddings, catered parties, small tours, etc. Therefore, on a scale of 1-5, 
1 meaning the barn is used for private use only, and 5 meaning the barn is free to the public and 
open year-round, Method 1 received a score of 2.1; as it cannot be sure if the owner will or will 
not use the barn for non-private, socially related functions.  
  Similarly, rehabilitating the subject Wells Barn at its original site is not anticipated to 
negatively impact the immediate area's architectural diversity. Currently, the barn is surrounded 
by farmland to the immediate north, east, and west. To the south, and on the opposing side of North 
Road, is a two-story cobblestone residence (refer to Figure 8). Although not selectively native to 
FIGURE 8 – ½ MILE RADIUS MAP ASSOCIATED WITH THE 1911 NORTH RD WELLS BARN 
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New York State, cobblestone houses are a unique construction typology themselves. Typically 
built from stone deposits left behind from glaciers, since these stones are typically round in nature, 
it took exceptionally skilled masons to construct such houses.. (Exteriors 2018) Additionally 
located within a ½ mile radius of the subject barn is an Italianate style house (located at 2022 North 
Rd, Scottsville) constructed in the early 1900s, which also holds a historical value (as per Monroe 
County GIS). Other architectural typologies existing within the given area include split-level 
ranches and new traditional. As such, Method 1 scores 2.8 out of 5 points in terms of architectural 
diversity. County GIS).  
 In terms of interconnectivity, Method 1 scored 1.6 points out of a possible five. It is 
anticipated that the barn continues as a privately owned and used structure. Therefore, it is not 
probable that the barn will bring about any sense of inclusivity or bring together groups of people. 
Although there is potential for the owner to utilize the barn for social purposes, this thesis assumes 
it is not likely. 
 Considering the nature of Method 1 rehabilitation, it is anticipated that the work done will 
have only positive impacts on historical and cultural value. As previously mentioned, the National 
Parks Services advocates that historic structures remain at their original locations to preserve 
historical value. Therefore, it would appear mostly acceptable to rehabilitate the barn to its original 
conditions at its original site in terms of historic preservation. Similarly, cultural impacts are also 
expected to be positive. Since Wells Barn is surrounded primarily by farmland and other historic 
architectural typologies, it would not lose much cultural value. In total, there are limited expected 
negative impacts associated with Method 1 rehabilitation. Therefore, Method 1 scored 4.6/5 in 




VII.  Method 2 Results 
 The following section outlines the economic, social, and environmental impacts of 
rehabilitating the Wells Barn located at 1911 North Road, Scottsville, by relocating it to the 
Genesee Country Village Museum. As previously stated, this thesis assesses two methods of 
relocation. These relocation methods are considered only in terms of economic impacts, as it is 
anticipated that the methods of relocation will not vary in terms of environmental impacts and 
should have no impact in terms of social sustainability.  
Economic Impacts 
 The following paragraphs describe the economic impacts associated with Method 2 
rehabilitation work. The cost estimates performed assessed six different options. As two relocation 
methods were proposed, Method 2 cost estimates were performed based on both relocation 
methods and the three different roofing options as proposed in Method 1. Refer to Table 7 for a 
breakdown of projected overall costs for Method 2 rehabilitation and Table 8 for total costs over 
100 years. All unit costs are per the 2019 National Construction Estimator, unless otherwise cited. 
(Pray 2019) 
Method 2 – Total Costs Over a 100 Years (Including +2% Rochester Area Modification) 
Partial Deconstruction + Asphalt Shingles $260,600 
Structure Intact + Asphalt Shingles $234,200 
Partial Deconstruction + Slate Shingles $264,100 
Structure Intact + Slate Shingles $244,100 
Partial Deconstruction + Metal Roofing $243,300 
Structure Intact + Metal Roofing $223,300 





Method 2 – Overall Costs 
A. Substrate 
1. Foundation Walls $34,180.01 
2. Foundation Columns $1,184.00 
3. Concrete Slab $7,279.20 
B. Shell 
1. Exterior Siding Replacements $1,284.62 
2. Exterior Window Replacements $10,000.00 
3. Roof Structural Framing $6273,60 
4. Roof Sheathing $7,498.32 
5. Roofing Option 1 – Asphalt Shingles $6,226.50 
6. Roofing Option 2 – Slate Shingles $34,603.50 
7. Roofing Option 3 – Metal Roofing $7,075.63 
G. Site 
1. Site Clearing $689.00 
2. Excavation and Fill Work $2,793.28 
3. Grading (at New Location and Original) $6,000.00 
4. Landscaping (at New Location and Original) $2,562.30 
F. Relocation  
1. Partial Deconstruction $144,600.00 
2. Structure Intact $125,000.00 
Subtotal 
1. Partial Deconstruction + Asphalt Shingle Roof $230,570.83 
2.Structure Intact + Asphalt Shingle Roof $210,970.83 
3.Partial Deconstruction + Slate Shingle Roof $258,947.83 
4. Structure Intact + Slate Shingle Roof $239,347.830 
5. Partial Deconstruction + Metal Roofing $231,419.83 
6. Structure Intact + Metal Roofing $211,819.86 
Total Upfront Cost (Including +2% Rochester Area Modification) 
1. Partial Deconstruction + Asphalt Shingle Roof $235,182.25 
2.Structure Intact + Asphalt Shingle Roof $215,190.25 
3.Partial Deconstruction + Slate Shingle Roof $264,126.79 
4. Structure Intact + Slate Shingle Roof $244,134.79 
5. Partial Deconstruction + Metal Roofing $236,084.26 
6. Structure Intact + Metal Roofing $216,056.26 





 The act or process of partially dismantling the subject Wells Barn and relocating and 
reconstructing it at GVCM is estimated to cost $144,600. This price includes the cost of labor and 
equipment and is based on an estimate prepared by a Project Manager at Welliver McGuire. 
(Collins 2020) The cost for relocating the barn with structure intact, based on an estimate prepared 
by Wolfe House Building Movers, is thought to be around $75,000, with an additional projected 
$50,000 for removing telephone lines, causing road closures, and requiring police escorts. The 
additional $50,000 is based on a worst-case scenario. (R. A. Smith 2020)   
 To appropriately coordinate the addition of Wells Barn to the GVCM, any land containing 
trees and other vegetation would need clearing. Ultimately, a specific site location at GVCM would 
be determined to best fit the museum's education needs and minimally impact any existing 
greenery. As such, any tree felled in the relocation process would be transformed into 2x10 or 1x6 
pieces of lumber as needed for roof framing purposes. Using the felled trees for barn rehabilitation 
would tie back to the barn's original construction, as most Wells Barns were constructed from 
wood found on or local to their original sites. However, as it is not easy or accurate to predict how 
many trees would be felled or much wood could be gained, this thesis estimated the clearing cost 
only. The estimated cost for clearing and grubbing is $700.  
 Once the site has been cleared and grubbed, a new foundation will need to be poured for the 
existing Wells Barn to rest upon. A new foundation will require excavation work; projected 
excavation costs total $6,000, not including topsoil hauling. Once the foundation is poured and the 
building has been successfully transplanted, the adjacent areas will need to be graded and seeded 
to ensure positive drainage away from the structure and as a measure of erosion/sediment control. 
The cost to regrade the surrounding area is estimated to cost around $3,000. Besides seeding, other 
landscape work assumed for this thesis includes at least ten tree plantings to offset the number of 
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trees felled. Ideally, the number of trees planted would be equal to the number of trees felled. The 
combined cost for landscaping (seeding and plantings) totals approximately $2,300. In total, site 
work performed at GVCM alone is estimated to cost around $12,000.  
 Once the Wells Barn has been relocated, it is vital to consider what is left at its original site. 
As the original foundation would assumedly remain on-site, this thesis considers how the original 
site is treated once the relocation process is complete. As previously stated, the leftover foundation 
would be filled in/ buried and left for ruin. Thus fill, grading, and landscaping work would be 
required. It is anticipated that the fill needed for this process would come from leftover excavation 
soil from the new location. Fill work associated with this option is estimated at $300 for soil 
hauling and depositing, while site grading would cost a minimum of $3000. Finally, site seeding 
would result in $32.  
 As previously stated, the newly located Wells Barn will require an entirely new foundation. 
As the typical Wells Barn had a 'full basement' to keep livestock or store equipment, a full 
foundation will need to be poured. As the Wells Barn at 1911 North Road used a concrete 
foundation system; it would only be proper that this one follows in suit. Foundation walls will cost 
approximately $34,000. This cost includes the cost of formwork, concrete material for footings 
and walls, rebar, and structural stiffeners. The cost for a basement slab on grade is around $7,000. 
This cost assumes the floor is constructed from four inches of concrete resting on 6 mil poly vapor 
barrier and six inches of crushed stone.   
 As established in Method 1, all original siding should be in shape for reuse, except for 133 
square feet of siding. Therefore, costs associated with the siding replacement is the same as in 
Method 1, totaling approximately $300. The entire exterior will be primed and painted to match 
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the original color. Similarly, it is expected that the roofing system replacement costs will also 
mirror that found in Method 1.  
 It is anticipated that the ground level flooring system and the celebrated truss system will 
not need any repairs or replacement. Only costs associated with these categories are tied to the 
overall reconstruction costs. The cost anticipated with the reconstruction of the barns shell framing 
system in the partial dismantling method is included in the overall cost ($144,600) as previously 
established. As the windows replaced in Method 2 are the same as in Method 1, window 
replacement costs will total $10,000. (Marvin Window Prices & Costs, Supply & Installation 
2020) Once more, this cost assumes that the original windows no longer exist and/or are beyond 
repair. The lazy W will be kept in place (assuming structure intact method) or carefully 
reconstructed (assuming partial deconstruction) and is assumed at no extra cost to the window 
installation. 
 In total, six relocation and reconstruction methods were assessed based on cost; said costs 
were altered using the +2% Rochester region cost modifications. Over 100 years, the cost for the 
subject Wells Barn to be relocated via partial deconstruction and constructed with an asphalt 
shingle roof is $260,600. Relocating the barn with the structure intact and reconstructing the roof 
system with an asphalt shingle roof is estimated to cost $235,000. Using the partial deconstruction 
method and utilizing a slate shingle roof is projected to cost $264,100, while relocation via 
structure intact and utilizing a slate shingle roof cost $244,000. Lastly, relocation via partial 
deconstruction and using a metal roofing system would cost $243,300, while relocation via 
structure intact and utilizing a metal roof would cost $223,000. As in Method 1, these overall costs 
assume that in 100 years, an asphalt shingle roof would require replacement at least four times. 
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 Lastly, in terms of economic impact, the rehabilitation of a Wells Barn is anticipated to 
create 32-41 potential jobs.  The following paragraph outlines the associated number of jobs 
created with each rehabilitation category. An estimated 17 workers would be needed to relocate 
the structure intact, while eight workers would be required using the partial deconstruction method. 
(Collins 2020)  Work associated with site clearing would ultimately create five jobs (one laborer, 
two truck drivers, and two tractor operators). Site excavation work will create two jobs, one laborer 
and one tractor operator. The same applies for site grading, but since site grading occurs at both 
the new and original sites, four total jobs would result. Site seeding and landscaping requires the 
work of just one person. Foundation pouring work (for footings, slab, and walls) assumes that one 
laborer, one carpenter for formwork, one reinforcing ironworker (for setting rebar and welded wire 
mesh), one cement mason, and one operating engineer will suffice. Two painters would be needed 
to paint the exterior foundation walls above grade.  As for the shell, it is eight jobs will be created 
in total. Said total assumes one laborer and one carpenter would be used for siding replacement, 
as wells as two painters for overall barn priming and painting. Window replacement installation 
also assumes the work of one laborer and one carpenter. Roof placement work anticipates the use 
of one roofer and one laborer. This estimate assumes that either a different set of 
laborers/carpenters is hired for siding and window replacements or that the two replacements can 
be considered different jobs. Thus, a total range of 32-41jobs will be created by Method 2. 
Environmental Impacts  
 As stated in Method 1 Results, this thesis focused mainly on the environmental impacts of 
material choices and resourcing. Compared to Method 1, Method 2 utilizes the same materials in 
terms of roofing, siding, and window replacements; therefore, the environmental impacts should 
be similar across the three options within each method. However, given that Method 2 requires a 
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new foundation, it is expected that its environmental impacts will be more significant across the 
board. 
 Method 2 utilized Athena to assess material-related environmental impacts. Similar to 
Method 1, Method 2 is divided into three options. Each option includes the materials required for 
constructing a new basement foundation system (footings and slab on grade) and materials for 
exterior wall replacements (wood siding, foundation walls, and windows). Option 1 entails those 
mentioned above as well as the implementation of an asphalt roofing system. Option 2 entails the 
aforementioned yet constructed with a slate shingle roofing system, while Option 3 assesses the 
aforementioned with the utilization of a metal roofing system. Like Method 1, each option was 
analyzed based on global warming potential, ozone depletion potential, and fossil fuel 
consumption. Refer to Tables 9 and 10 for a summary of which options have the greatest and the 
least environmental impacts. As with Method 1, the roofing materials studied in Method 2 were 
the only variables considered for this thesis since they are the only materials that varied historically 
in terms of Wells barn construction.  
Method 2 – Environmental Performance Summary – Greatest Impact 
Greatest Global Warming Potential Metal Roofing 
Greatest Ozone Depletion Potential Metal Roofing 
Greatest Fossil Fuel Consumption Metal Roofing 
TABLE 9 – SUMMARY OF THE OPTIONS ANTICIPATED TO HAVE THE GREATEST ENVIRONMENTAL IMPACT FOR 






Method 2 –Environmental Performance Summary – Least Impact 
Least Global Warming Potential Asphalt Shingle Roofing 
Least Ozone Depletion Potential Asphalt Shingles, Slate Shingles 
Least Fossil Fuel Consumption Asphalt Shingles 
TABLE 10 – SUMMARY OF THE OPTIONS ANTICIPATED TO HAVE THE LEAST ENVIRONMENTAL IMPACT FOR 
METHOD 2 REHABILITATION 
Option 1  
Overall global warming potential for rehabilitating the barn at its new location, utilizing an 
asphalt shingle roof is projected to be 47,837 kg CO2 eq. The new foundation system is projected 
to have a global warming potential of 15,260 kg CO2 eq and the exterior wall components are 
projected to have a global warming potential of 31,568 kg CO2 eq. Whereas the asphalt roof system 


















Foundation Floors Roofs Walls TOTAL
GLOBAL WARMING POTENTIAL (KG CO2 EQ)
GRAPH 10 – GLOBAL WARMING POTENTIALS ASSOCIATED WITH METHOD 2 
REHABILITATION USING AN ASPHALT SHINGLE ROOF 
61 
 
Ozone depletion potential for Option 1 is projected to be .000946 kg CFC-11 eq. Of that 
total, 0.00283 kg CHC-11 eq is attributed to the new foundation system and 0.000663 kg CFC-11 
eq is attributed to wall components. The asphalt roofing system is not anticipated to result in a 
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Foundation Floors Roofs Walls TOTAL
FOSSIL FUEL CONSUMPTION (MJ)
GRAPH 11 – OZONE DEPLETION POTENTIALS RELATED TO METHOD 2 REHABILITATION USING AN 
ASPHALT SHINGLE ROOF 
GRAPH 12 – FOSSIL FUEL CONSUMPTION RELATED TO THE METHOD 2 REHABILITATION PROCESS 
USING AN ASPHALT SHINGLE ROOF 
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  Fossil fuel consumption associated with Option 1 totals 271,400 MJ. Refer to Graph 12 
for a visual depiction. Wall components contribute heaviest towards this total, at a projected 
amount of 235,000 MJ. The associated foundation system is projected to consume 114,000 MJ of 
fossil fuel, and the asphalt shingle roof 36,400 MJ.  
 
Option 2 
 Option 2 discloses the Athena results for rehabilitating the Wells Barn at GCVM, utilizing 
a slate shingle roof system. In terms of global warming potential, the projected total for Option 1 
is 52,726 kg CO2 eq. Of the overall total, 31,568 kg CO2 eq attributes to the wall components, and 
15,260 kg CO2 eq attribute to the new foundation system. The slate roofing system is projected to 




















Foundation Floors Roofs Walls TOTAL
GLOBAL WARMING POTENTIAL (KG CO2 EQ)
GRAPH 13 – GLOBAL WARMING POTENTIALS RELATED TO METHOD 2 REHABILITATION 
WORK USING A SLATE SHINGLE ROOF 
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The total ozone depletion potential for Option 2 equates to 0.000946 kg CFC-11 eq, see 
Graph 14 for an overall breakdown. The exterior wall components contribute to 0.000663 kg CFC-
11 eq, while the new foundation system equates to 0.000283 kg CFC-11 eq. The slate shingle roof 
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Foundation Floors Roofs Walls TOTAL
FOSSIL FUEL CONSUMPTION (MJ)
GRAPH 14 – OZONE DEPLETION POTENTIALS ASSOCIATED WITH METHOD 2 
REHABILITATION USING A SLATE SHINGLE ROOF 
GRAPH 15 – FOSSIL FUEL CONSUMPTION ASSOCIATED WITH THE METHOD 2 
REHABILITATION PROCESS USING A SLATE SHINGLE ROOF 
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Option 2 is projected to have an overall fossil fuel consumption of 434,000 MJ. 235,000 
of that total attributes to wall components, 114,000 MJ attribute to the foundation system. Lastly, 
the slate roof system equates to the consumption of 85,400 MJ. Refer to Graph 15 for a visual 
breakdown. 
Option 3 
 Option 3 includes the Athena results for rehabilitating the Wells Barn via relocation 
utilizing a metal roofing system. The projected overall global warming potential equates to 59,007 
kg CO2 eq. Of that total, the foundation system contributes 15,260 kg CO2 eq and the wall 
components contribute to 31,568 kg CO2 eq. The Metal roofing system contributes 12,179 kg CO2 






















Foundation Floors Roofs Walls TOTAL
GLOBAL WARMING POTENTIAL (KG CO2 EQ)
GRAPH 16 – GLOBAL WARMING POTENTIALS ASSOCIATED WITH METHOD 2 REHABILITATION 
USING A METAL ROOFING SYSTEM. 
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 As for overall ozone depletion potential, the projected overall total for Option 3 is 0.000996 
kg CFC-11 eq. The foundation system contributes 0.000283 kg CFC-11 eq to the overall total, the 
wall components contribute 0.000633 kg CFC-11 eq, while the metal roof system contributes 
0.00005 kg CFC-11 eq. Refer to Graph 17 for a visual breakdown of the aforementioned. 
 Lastly, Option 3 is projected to consume 491,000 MJ in fossil fuels. Wall components are 
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Foundation Floors Roofs Walls TOTAL
FOSSIL FUEL CONSUMPTION (MJ)
GRAPH 17 – OZONE DEPLETION POTENTIAL RELATED TO METHOD 2 REHABILITATION WORK 
USING A METAL ROOF. 
GRAPH 18 –FOSSIL FUEL CONSUMPTION RELATED TO METHOD 2 REHABILITATION 
WORK USING A METAL ROOF 
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114,000 MJ of fossil fuels. The metal roofing system is projected to consume 142,000 MJ of fossil 
fuels. 
Social Impacts 
 Similar to Method 1, Method 2 rehabilitation was assessed based on projected social 
impacts. Said impacts included overall equity, diversity, interconnectivity, and historical/cultural 
value. Overall, Method 2 earned 14.5 out of a possible 20 points, or 72.5 percent. Refer to Table 
9 for a summary of social impact ratings. 
 
Method 2 – Social Impact Summary 
Social Impact Weighted Score 
Equity 4/5 
Diversity (architectural) 4.8/5 
Interconnectivity 2.6/5 
Historical Value 2.2/5 
Total 13.6/20 
TABLE 11 – SUMMARY OF POINTS/RATINGS EARNED PER SOCIAL IMPACT 
CATEGORY ASSESSED IN METHOD 2 
 In terms of equity, Method 2 was rated 4 points out of a possible five. This rating considers 
the fact that the barn is to be relocated to the Genesee Country Village and Museum, which has 
visitors of all ages, seven days a week, May through October (Genesee Country Village 2020) In 
2019, the Museum had 98,295 visitors in total, of that total, 17,432 was attributed to students 
visiting on field trips (Kelli 2020) Considering the sheer number of visitors annually, it would 
appear that the chances for people from the greater public having access to experiences the 
relocated and rehabilitated Wells Barn.  
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 However, entry to GVCM is not free. The average cost for an adult ticket is around $18, 
$15 for college students and senior citizens, $10 for youths ages 4-17, while children under three 
are admitted for free. (Genesee Country Village 2020) Although admission costs might not be 
considered accessible to all, GCVM offers various discounts and deals that target a variety of age 
ranges. Free admission is permitted to active duty military personnel and their families, AAA 
members, college students, and select employee benefit systems allow for a discounted ticket price. 
Furthermore, GVCM offers a variety of discounts to Rochester City Schools and other qualifying 
schools. These discounts allow schools to afford field trips, allowing students of varying ages and 
demographics the opportunity to experience and learn from what GVCM has to offer, including 
the proposed relocated Wells Barn. GVCM has also provided virtual tours of the village on their 
website.  
 As the Genesee Country Village is already diverse in historic, rural architectural typologies, 
the addition of a Wells Barn would only increase and add to the overall diversity. Several barns 
currently reside within the village; however, they are not of the unique Wells Barn construction. 
Therefore, the addition of a Wells Barn would add to the Museum's overall architectural diversity. 
Similarly, GCVM is home to a large variety of rural architectural typologies, all dating between 
the years 1795 through the early 1900s. (Genesee Country Village 2020) Thus, more than 10 of 
the aforementioned typologies exist within a half mile radius of the proposed new site. However, 
considering the relocation process would result in a loss of regional rural architectural diversity at 
the original site, Method 2 scores a 4.8 out of a possible five. Refer to Figure 9 for a half mile 
radius map associated with Method 2. 
 In terms of interconnectivity, it could be stated that Method 2 would increase the opportunity 
for the subject Wells Barn to spark a variety of community involvement. Therefore Method 2 
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received a rating of 2.6 out of a possible 5. As the GCVM is not only utilized as a place for learning, 
it also serves as a venue for events, such as weddings, family gatherings, corporate outings, and 
more. On average, 25 weddings occur at GCVM per year. Additionally, 20-30 non-wedding events 
(including rehearsal dinners, baby showers, birthday parties, proms, and corporate events) are held 
at GCVM. (Kelli 2020) Therefore, the GCVM traditionally serves as an appropriate location to 
learn about historic rural architecture and spend time with friends, family, and acquaintances. 
Thus, the relocation of the subject Wells Barn to GCVM would increase the potential for 
interconnectivity. 
 As per the National Park Service, any historic structure's relocation results in an overall loss 
in historical integrity and value. This sentiment holds true for the relocation of the Wells Barn in 
this thesis. One could argue that the loss would be minimal, considering the new site for Wells 
barn is 5 miles from the original site and is in a similar rural setting. However, it can also be stated 
that since GVCM is a museum comprised of relocated architectural pieces, it is in a sense evident 
that the Wells Barn was not constructed initially at GVCM.  In terms of cultural value, the overall 
loss is anticipated to be minimal. The GVCM prides itself on providing each building and 
exhibition with interpreters and furnishings that are period-accurate. Thus, it can be assumed the 
same would be done for the relocated Wells Barn. As such, Method 2 was had a score of 2.2 out 





 The following section will analyze the results described in the method section of this thesis. 
The analysis will first assess the results associated with Method 1. Results from Method 2 will 
then be analyzed and compared with those found in Method 1.  
Method 1 Analysis 
 In terms of economic and environmental impacts, Method 1 was evaluated based on three 
different options. Those options being in situ rehabilitation utilizing an asphalt shingle roof 
(Option 1), in situ rehabilitation using a slate shingle roof (Option 2), and in situ rehabilitation 
using a metal roofing system (Option 3). As previously stated, Wells Barn construction varied in 
terms of the aforementioned roofing materials; therefore, each material is a viable option. 
 If the owner is only concerned with upfront costs, Option 1 would be the least costly, 
calculating around $1,000 cheaper than Option 3 and $29,000 cheaper than Option 2. However, it 
is imperative to consider how long each roofing type will last and how often replacements will be 
deemed necessary. As previously stated, the typical asphalt shingle roofing needs replacement 
every 20-25 years. Meaning that in a 100-year lifespan, the roof of the subject Wells Barn, if 
properly maintained, would need to be replaced four times. Similarly, a metal roof would need 
replacement every 50-75 years, resulting in one replacement in a 100-year lifespan, while a slate 
roof is expected to last over 100 years if properly maintained. As such, in a 100-year life span, it 
would end up being most economical to pursue Option 3. The estimated cost over 100 years for 
Option 3 is $41,000, which is significantly cheaper than the 100-year price of an asphalt shingle 
roof, which totals $58,500, and the 100-year price of a slate shingle roof, which would cost 
$62,000. Ultimately, it would be up to the owner on which method he/she/they prefer and how 
much he/she/they are willing to spend and/or are willing to deal with multiple replacement 
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processes. In the long run, replacing the existing asphalt shingle roofing with metal roofing would 
be the most economically feasible.  
 Also considered for the economic impacts was the anticipated number of jobs created by 
Method 1 rehabilitation. Although the three options differed in roofing materiality, each option 
would create the same number of jobs.  
 Environmentally speaking, Option 1 had the least environmental impacts. Each analysis run 
by Athena analyzed over a 100 -year life span, which was stated to include anticipated 
replacements of the materials analyzed. It is not known if the software assumed the same number 
of replacements as anticipated in the economic impacts section of this thesis. However, this thesis 
will assume that Athena utilized the appropriate number of replacements and is accurate in the 
produced environmental impact reports.  
 This thesis compares the results found in the three Athena life cycle analyses to the life 
cycle impacts (primarily production and consumption) of 1 kg of beef to put the environmental 
impacts into a more relatable context. This comparison was performed based on the following 
assumptions. First, each kg of beef produced and consumed is projected to have a global warming 
potential of 34.6 kg CO2 eq. (Sample 2007) The second, 1 kg of beef has an ozone depletion 
potential of 1686 µg CFC-11 eq. Thirdly, it was assumed that 165 MJ of energy is consumed to 
produce 1 kg of beef, and that 80% of that energy is attributed to the use of fossil fuels. (Sample 
2007) (Alvane 2019) Therefore 1 kg of beef is assumed to consume 132 MJ of fossil fuels. 
Furthermore, this comparison was based on the estimate that Americans consume 97 kg of beef 
annually per capita. (R. Smith 2018) Refer to Appendix C for beef comparison calculations. 
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 As previously stated, for Method 1, Option 1 is anticipated to have the least amount of 
environmental impacts. With a global warming potential of 3442 kg CO2 kg, Option 1 is calculated 
to have the same global warming potential as 95 kg of beef. Meaning that global warming potential 
associated with Method 1 rehabilitation utilizing an asphalt shingle roof is less than the global 
warming potential associated with one average American consuming beef over a years’ time. 
Having an ozone depletion potential of 0.00089 kg CFC-11 eq, Option 1 is projected to have the 
same ozone depletion potential as 53 kg of beef. Which correlates to the ozone depletion potential 
associated with 0.55 Americans consuming beef over a years’ time. Lastly, the fossil fuel 
consumption predicted for Option 1 (63,700 MJ) roughly equates to the fossil fuel consumption 
associated with 472 kg of beef, or the annual beef consumption of 5 Americans.  
 Option 2 is anticipated to have more of an environmental impact than Option 1, but 
generally less impacts than Option 3. The global warming potential of Option 2 (8441 kg CO2 eq) 
is approximately the same as that of 232 kg of beef, which is the equivalent of the annual beef 
consumption of roughly 2 average Americans. As for ozone depletion potential, Option 2 has the 
same anticipated impacts as Option 1. For both Option 1 and 2, the ozone depletion potential for 
the respective roofing materials were equally minimal, therefore both were approximated to be the 
same. Lastly, the fossil fuel consumption associated with Option 2 equates to that of 836 kg of 
beef, which ultimately equates to the fossil fuel consumption associated with the annual beef 
consumption of 9 Americans.  
 Option 3 is projected to have the least favorable environmental impacts with the exception 
of ozone depletion potential. With a global warming potential of 14,612 kg CO2 eq, Option 2 has 
the same global warming potential of 401 kg of beef. Meaning it has the same global warming 
potential as the annual beef consumption of 4 average Americans. The ozone depletion potential 
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level associated with Option 3 (is less than Option 1 and 2, with the equivalent of 83 kg of beef. 
Therefore, having less of an impact compared to the annual beef consumption of a single 
American. However, the fossil fuel consumption associated with Option 3 is nearly three times 
impactful as Option 1. With an estimated consumption of 170,000 MJ, Option 3 has nearly the 
same impact as the annual beef consumption of 13 Americans.  
 With the exception of ozone depletion potential, Option 1 performed best overall. Although 
Option 3 had the lowest ozone depletion potential, its global warming potential and fossil fuel 
consumption were relatively more impactful than Options 1 and 2.  
 As stated in the results section of this thesis, social impacts are challenging to predict, as 
social sustainability is a qualitative notion. Overall, Method 1 results in generally positive impacts 
or has no change in social implications. As stated in the results section, unless the owner of the 
subject Wells Barn decides to use the barn for social events (weddings, meetings, small get-
togethers, etc.), Method 1 will not cause any change in terms of overall equity or interconnectivity. 
However, it is anticipated that Method 1 would be favorable in terms of architectural diversity, as 
it only maintains the immediate area's architectural diversity. As rehabilitating the barn to its 
original conditions at its original location would be preferable as per the National Park Service, it 
can be stated that Method 1 rehabilitation retains and adds to its overall historical value. Similarly, 
the rehabilitation would ultimately not change the use of the subject Wells Barn, therefore not 
disrespecting or altering from the barn’s original use and intent. 
Method 2 Analysis 
 As expected, Method 2 was more expensive and more environmentally taxing but had more 
significant positive social impacts than Method 1. The following paragraphs will compare the 
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results found in Method 2 to what was analyzed for Method 1 and determine the ultimately more 
sustainable options associated with Method 2.  
 Economically speaking, relocating the subject Wells Barn is far more expensive than 
keeping it at its original location. The least expensive option for Method 2 cost $223,300, which 
is approximately $170,000 more than the most expensive option in Method 1. This increase in cost 
was expected, as Method 2 requires more work, labor, and materials than Method 1. Although 
Method 2 is far more expensive to carry out, the overall number of jobs created because of it is 
approximately twenty more than in Method 1. In this sense, Method 2 has a slightly more positive 
impact on the local and regional economy. 
 Similar to Method 1, Method 2 considered the upfront costs of each option, as well as the 
anticipated lifetime costs. Over 100 years, it would be the most cost-effective to relocate Wells 
Barn via structure intact method and utilize a metal roofing system. Overall, the cost associated 
with just relocating the barn, whether with the structure intact or through partial dismantling, is 
more expensive than any option associated with Method 2 rehabilitation. Therefore, no matter 
what option utilized for Method 2 rehabilitation, it will still be more costly than rehabilitating the 
subject barn at its original location..  
 In terms of the most economical roofing material, metal roofing is once again the most cost-
effective. This was as expected since the roofing material in both Method 1 and 2 was the only 
changing variable. Similarly, it was also expected that either the slate roofing option would be 
most expensive.  Therefore, GVCM would ultimately responsible for selecting which option fit 
their standards of sustainability. 
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 Although Method 2 explored the cost of 6 different relocation options, the study of 
environmental impacts for Method 2 did not include the relocation processes. This was done for 
several reasons. The first was that both relocation methods discussed in this thesis utilized 
construction equipment powered by diesel engines. Therefore, it was assumed that associated 
environmental impacts would be similar, if not the same. It could also be argued that the partial 
deconstruction method could potentially require more trips based on the materials being salvaged, 
while the intact structure method only requires one trip. However, this thesis anticipates that one 
trip will be enough to transport all materials. Additionally, considering the relocation processes 
are comprised of a 5-mile move, the overall impacts are not expected to be astronomical in any 
sense. As such, as in Method 1, Method 2 was only analyzed based on the relocation of the Wells 
Barn utilizing different roofing materials (i.e., asphalt shingles (Option 1), slate shingles (Option 
2), and metal roofing (Option 3). 
 As expected, the environmental impacts projected for all Method 2 options were more 
consequential than what was projected for Method 1. First, Method 2 anticipated that the relocation 
process would result in the destruction of a greenfield, whereas Method 1 built upon what already 
existed. Second, Method required additional materials, primarily for the new foundation system. 
These two factors alone indicated a greater environmental impact. The following paragraph will 
compare the overall anticipated environmental impacts of each option to the environmental 
impacts associated with the annual beef consumption of Americans per capita. As previously 
stated, this was done to give a greater understanding of how large or small the anticipated impacts 
are.  
 Overall, Option 1 had the least overall environmental impact. With an expected global 
warming potential of 47,837 kg CO2 eq, the impacts roughly equate to the annual beef 
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consumption of 13.5 Americans. Global warming potentials of Options 2 and 3 equate to the beef 
consumption of 15 and 17 Americans, respectively. Similarly, the expected fossil fuel 
consumption associated with Option 1was considerably less than Options 2 and 3. As the fossil 
fuel consumption associated with Option 1 was 271,400 MJ, which roughly equates to the fossil 
fuel consumption associated the annual beef consumption of 21 Americans. While the fossil fuel 
consumption impacts of Options 2 and 3 roughly equate to impacts associated with the annual beef 
consumption of 33 and 37 Americans, respectively.  
 In terms of Ozone depletion potential, as expected, all three options performed similarly, 
each having ozone depletion potentials comparative to that of the annual beef consumption of 
approximately 6 Americans. Option 3 has a slightly higher ozone depletion potential, however, 
only by 0.00005 kg CFC-11 eq. 
 Lastly, the social impacts associated with Method 2 rehabilitation are overall positive. For 
instance, relocating the Wells Barn to GVCM increases the potential for a broader range of visitors. 
In Method 1, it was projected that the Wells Barn would remain in private ownership and 
ultimately be closed to visitors. Meaning the structure would not be available for all to enjoy and 
learn from. Method 2 ensures just the opposite. Given the popularity of the GCVM and the number 
of visitors the museum receives annually, there is a higher probability of individuals of all ages 
and demographics having the opportunity to enjoy the subject barns' splendor. This can be 
construed positively, as relocation provides many with the chance of experiencing a Wells Barn, 
whereas they may have never heard about the typology at all. With a large variety of admissions 
deals and discounts, Method 2 rehabilitation would have positive social impacts in terms of equity. 
 A similar train of thought can be applied to Method 2 in terms of overall interconnectivity.  
As a museum, the GVCM strives to create a setting where individuals of all demographics and 
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interests can gather and learn about what the museum has to offer. In the case of GCVM, the 
museum has plenty to offer to educate others on local historic art and architecture. The museum 
also aims to give perspective on the cultural and social aspects associated with the village's historic 
architecture. As such, the addition of a historical Wells Barn would add to and enrich this learning 
opportunity. Thereby bringing people, near and far, together to gain the cultural and architectural 
exposure associated with every contributing GVCM building.  
         The GCVM also serves as a unique and one-of-a-kind location for a wide variety of events. 
From school field trips to weddings to corporate events, the GVCM has the flexibility to bring 
people of all demographics together. This flexibility includes the potential use of the relocated 
Wells Barn not only in an educational setting but in a purely social setting. Although 
weather/seasonally dependent, by relocating the subject barn to GVCM, there is an increased 
potential for social events, such as weddings, summer camps, and corporate outings to occur at or 
adjacently near the said Wells Barn. Thus, increasing the potential for overall interconnectivity. 
This can be viewed as an overall positive social impact, assuming that the aforementioned 
activities are performed in methods that cause no harm to the barn or threaten the barn's character. 
Considering the respect GVCM currently exhibits to all its historical architecture repertoire, no 
adverse impacts are anticipated.  
          Method 2 rehabilitation is also thought to have a positive impact in terms of architectural 
diversity. As previously mentioned, this thesis considers architectural diversity as the existence of 
several different architectural typologies located within a given area. More specifically, this 
diversity would be in terms of rural architecture. Although diversity in architectural typologies is 
encouraged, it is also cardinal, for historical and cultural purposes, that the said typologies are also 
regionally appropriate. With structures dating back to as early as the late 1700s and as late as the 
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early 1900s, GCVM is flush with a wide range of rural architectural typologies. The addition of a 
Wells Barn would only add and enhance this diversity. This is especially considering that Wells 
Barns are the quintessential pieces of rural architecture. The addition of these barns to any living 
museum in New York would be considered a positive addition, however considering not only the 
proximity of the subject barn to the GCVM but also the specificity of this barn typology to 
predominantly Western NY/ the Finger Lakes Region, Method 2 rehabilitation is not only 
appropriate but positively construed. However, as previously mentioned, the relocation process 
would result in a loss of architectural diversity at the original location; therefore, Method 2 did not 
receive full 5/5 points for this category. 
 As per the National Park Service, the relocation of any historic structure would result in a 
loss of historical value and integrity. Based on this strong accusation, it would appear that Method 
2 rehabilitation would result in the overall decrease in historical value and integrity of the subject 
Wells Barn. As such, Method 2 rehabilitation occurred in a manner proposed to alleviate the 
anticipated loss in historical value. One of the biggest proponents factoring into a loss of historical 
value is the loss in the overall sense of place. Although the structure itself holds tremendous 
historical significance, it is the setting and sense of place that ties together the structure's historic 
essence. The subject Wells Barn is currently located amidst principally agricultural and residential 
land, heeding to its classification as a pastoral work of architecture. The rurality of the barn's 
original location is a predominant aspect of the barns' identity. Since GCVM is a living museum 
showcasing and paying homage to rural architecture, it would appear that the relocated barn would 
be provided with a similar setting.  It is assumed that with approximately 350 acres of land, GCVM 
would have ample space to thoughtfully mimic the barn's original location. This act alone helps 
decrease the overall impacts of relocation. However, as previously mentioned, since GCVM is 
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home to historic structures that once existed elsewhere, one could easily acknowledge that the 
Wells Barn did not originate at this site.  
          Method 2 rehabilitation also attempts to alleviate any loss of historical value by proposing 
that the end product resemble the original as much as feasible. Starting at the substrate, the 
proposed foundation system is of concrete, replicating that of the original barn. As for the structural 
framing system (trusses, girts, bracing, end framing, etc.), most, if not all, members are expected 
to be salvageable. Therefore, the barn can be reconstructed in the same fashion as the original. 
This is assuming the partial deconstruction method was chosen, for the structure intact method 
would not require the same reconstruction lengths. No matter the relocation method, each requires 
a new roof. This thesis proposes a new roofing system that closely, if not precisely resembles the 
original roof construction. Although the subject Wells Barn was initially constructed with an 
asphalt shingle roof, this thesis did propose two other options that would historically be appropriate 
considering the roof finish materials typically utilized on a Wells Barn. As for exterior siding and 
window replacements, Method 2 proposes using original materials when feasible and replacing in 
kind when not. Therefore, Method 2 was generally meticulous and respectful in terms of its 
proposed workflow, ultimately limiting the potential for a decrease in the original Wells Barn 
structure's historical value.  
 This thesis also considered how to minimize any losses in the subject barn's cultural value. 
In the Wells Barn case, the original structure is associated with a rural and agricultural lifestyle. If 
the proposed use of the barn were to drastically change, i.e., to contrasting use (business, 
residential, commercial, etc.), there would be a loss in the structure's historical identity. (Auer, The 
Preservation of Historic Barns 1989) This loss was avoided by proposing that the relocation take 
place at the GCVM. To respect the cultural aspects of all structures relocated to the GCVM, period-
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appropriate interpreters are used to set the scene. The use of said interpreters help provide a sense 
of time and place, ultimately recreating the culture and way of life associated with each structure. 
Therefore, the anticipated loss in cultural value is anticipated to be as limited as feasible. As such, 






 Overall, this thesis's goal was to determine how relocation can be a more sustainable and 
viable Wells Barn preservation method. Although proper and sustainable preservation of these 
barns would first and foremost be performed on-site, the fact of the matter is that not all Wells 
barns are preserved in this manner. With only 23% of the original Wells barn stock remaining, 
relocation has become a reality for a few of these historical barns. Therefore, this thesis looked to 
find ways and methods that are most appropriate and most sustainable in the relocation process. 
           Given that the Wells Barn currently residing at 1911 North Road in Scottsville is for sale 
for relocation, it makes for an opportune subject barn. In order to assess the economic, 
environmental, and social impacts of relocating a Wells Barn, it was essential to assess the impacts 
of rehabilitating the barn at its original location for several reasons. The first being to serve as an 
indicator of what to expect in terms of Method 2 impacts. The second, to serve as a baseline of 
comparison for Method 2. Without understanding the impacts of Method 1, it would be difficult 
to fully understand and acknowledge the potential downfalls and benefits of relocating a Wells 
Barn. Additionally, Method 1 results can also serve as a standalone assessment, serving as a quasi-
guide on how to sustainably rehabilitate a Wells Barn to its original conditions at its original 
location.  
As an indicator, Method 1 suggested that Method 2 would have more negative 
environmental impacts and would be overall more costly. Fundamentally speaking, Method 1 and 
Method 2 were not all that different. Although Method 2 involved relocation and reconstruction 
of the subject barn, the same rudimentary materials and processes were utilized as in Method 1. 
Both Method 1 and 2 required the construction of a new roofing system, the implementation of 
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new windows (assuming the originals could not be found), and the replacement of a small extent 
of exterior siding. Therefore, ultimately the impacts of Method 1 should have indicated or hinted 
towards what was to be expected for Method 2. Overall, this theory held true.  
           As Method 1 had indicated, the most economical roofing typology for Method 2 was metal 
roofing. This was expected, as all options assessed in an economic sense for Method 2 were the 
same in all aspects, excluding the roofing type and the relocation method itself. Method 1 also 
indicated that an asphalt roofing system would have a lesser environmental impact, while metal 
roofing would have an overall higher impact. This, too, held true for Method 2. Thus, further 
proving Method 1 to be a good indicator of how Method 2 would perform.  
           Method 1 also served well as a baseline for how to better the sustainability impacts of 
Method 2. Recognizing that for Method 1 is the ultimate preservation method of choice, Method 
2 needed to perform in a manner that would minimize any unfavorable economic, environmental, 
and social impacts for it to be viable.  
           Lastly, Method 1 can serve as a quasi-guide for future Wells barns rehabilitation projects. 
With +/-47 Wells Barns still standing, the results obtained in Method 1 can be used for associated 
rehabilitation work. For most all Wells Barn rehabilitation work, the following statements can 
apply. First, metal roofing will be the overall cheapest option; however, it will also have the most 
harmful environmental impacts. In situ rehabilitation, using an asphalt shingle roof will be less 
costly than a slate shingle roof and will have the least negative impacts on the environment. While 
in-situ rehabilitation utilizing a slate shingle roof will be most costly, require the least number of 
replacements, and have a lesser environmental impact than metal roofing. Additionally, all 
materials should be repaired or replaced in kind to minimize changes in historical value. In 
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addition, further research is proposed to explore the overall sustainability of in situ rehabilitation. 
This is especially true, considering that this thesis assumed the in-situ rehabilitation work would 
result in a use similar to or the same as it always was. However, as some existing Wells Barns 
have been converted into alternate uses (golf clubs, residences, event venues, etc.), it would be 
beneficial to consider how different uses might impact the economic, environmental, and social 
sustainability factors. Ultimately, the most appropriate uses for these barns would not require any 
changes that would alter the original construction of the barn. Meaning that any use requiring the 
addition of windows, insulating exterior walls, installing interior partitions, etc., would not be 
appropriate. Therefore, further exploration would be necessary to determine appropriate uses, and 
assess the impacts of any additional work that might be deemed necessary. This would result in a 
more comprehensive guide for rehabilitating a Wells Barn in situ. 
  In terms of Method 2, the results relate heavily to the notion of sustainability not 
being a one size fits all situation. Overall, no one set process of rehabilitation proved more 
sustainable than others. Therefore, it truly depends on what the owner values most. If the cost is 
the most critical issue, the relocation method most sustainable would be through partial 
deconstruction and utilizing a metal roofing system. However, if the cost were not the primary 
concern, and the environmental impacts were the owners' main focus, the relocation through 
structure intact method, utilizing an asphalt shingle roof would be the best option. 
 Similarly, if the owner was adamant about not being troubled with frequent roofing 
replacements, he/she/they may opt for the slate shingle option. As the slate shingles are anticipated 
to last the longest and have the second least negative impacts on the environment, it would not be 
an unreasonable option. In all, all three roofing options would be historically appropriate; however, 
each has associated negative and positive impacts in terms of sustainability. Additionally, although 
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there is no "right" answer, it can be stated that the best method of relocating a Wells Barn is through 
the structure intake method. The structure intact method is economically most feasible and 
considered to have similar overall environmental impacts. However, further research would be 
required to definitively state that partial deconstruction would have equivalent environmental 
impacts to relocation via structure intact. It should also be acknowledged that the cost of moving 
the structure intact was based upon a worst-case scenario. It could be possible that it is not as costly 
as anticipated; therefore, a more detailed study would need to be performed. Data considered in 
said further research should include the existence, location, and height of power lines along the 
anticipated root and the possibility of any intersections utilizing traffic control devices. All of the 
aforementioned data will significantly impact the anticipated cost of relocating the subject 
structure intact.  
           With the definition of social sustainability, both broad and vague, the assessment of Method 
2 social impacts was admittedly unprecedented. Overall, it could be stated that further research is 
needed to determine what social aspects to study, as well as how to assess said aspects. However, 
this thesis assessed social impacts as deemed applicable and appropriate, noting the 
aforementioned vagueness and discontinuity. Through the analysis of the potential changes in 
equity, architectural diversity, community interconnectivity, and overall historical value, Method 
2 rehabilitation is projected to have positive overall social impacts. This is primarily a result of 
both the proposed new location and the proposed new use. As Method 2 proposes the barn be 
rehabilitated at a living museum focused on rural architecture, and all repairs and replacements 
made in kind, the expected social impacts were generally positive.  
 As with economic and environmental impacts, social impacts related to the relocation of a 
Wells Barn are highly dependent on the barn's new use and location. For instance, potential equity 
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and interconnectivity are heavily dependent on the proposed new use. If the barn is to be used 
again for private purposes, it can be assumed that there will no change in the barn's overall potential 
for equity and interconnectivity. Although this is not necessarily a negative thing, neither is an 
increased potential of a Wells Barn being experienced by a larger population and being used as a 
place that brings people together. Given the unique history and architecture associated with Wells 
Barns, it can be stated that the structures deserve to be enjoyed by the masses; however, it is not a 
necessity.  
           Furthermore, it can be stated that the next step for this thesis would be to consider a more 
comprehensive range of new uses and locations. Considering how all three sustainable impact 
categories were contingent upon the new use and location, it would only be right to further explore 
the impacts associated with other locations and uses. This further exploration of said new uses and 
locations would narrow down and expand upon what to do and what not to do to make relocation 
a more viable and sustainable option. Similarly, another area needing further research would be 
the environmental impacts associated with the relocation process by itself. For the sake of this 
thesis, it was assumed that the environmental impacts associated with relocating the subject Wells 
Barn intact and relocating the structure through partial deconstruction, would be the same. 
Meaning that the two methods would require only one trip from the original site to the new 
location. It is possible that the deconstruction method could require more than one trip, therefore 
having potentially greater environmental impacts. Additionally, it would be necessary to 
distinguish which type and what quantity of construction vehicles would be required for each 
method of relocation. For depending on the make, model, and fuel type required could affect the 
overall environmental impacts. As such, the aforementioned could also have an impact on the 
overall cost, thus requiring further research. 
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It should also be noted that although results from Athena are considered accurate, there are 
faults in the program and the methodology. First, Athena is limited in terms of entering project 
information. For instance, when entering the project location, Athena only lists notable cities in 
the United States and parts of Canada. For this thesis, a general location of the United States was 
selected as a neutral option. It is uncertain how much the project location has impacted the results. 
Further research could be performed to test if changing the project location had an overall impact, 
and if so, by how much. Second, Athena is limited in terms of materials. Although having more 
material options than life cycle analysis software, like BEES, the materials used in this study were 
chosen as deemed most appropriate. For example, Athena’s material library does not explicitly list 
slate shingles as a roofing material; as such, “natural stone” was used as a substitute. As Athena 
does not publicly publish their data resources or databases, it is unclear what is truly meant by 
“natural stone.” (Athena Sustainable Materials Institute 2019) Since Athena is private about the 
methods and resources supporting their software, it is also unsure if the number of materials 
replacements projected over a 100-year life span is the same number of replacements as assumed 
by this thesis. Therefore, the overall environmental impacts for each method and option may not 
be cohesive nor entirely accurate. Given Athena's lack of data transparency and methodology, as 
well as lack of materials choices, further research is needed to ensure the environmental impacts 
determined for this thesis are as accurate as practicable.  
           Another focus area that could take this thesis's idealism to the next level is 
considering alternative material options for the barn's foundation system. As concrete was utilized 
in the original barn's construction, it would be appropriate to utilize concrete at the new location. 
As such, further exploration into alternative concrete mixtures could be beneficial. This is 
especially considering that it that the original foundation was constructed from Portland cement-
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based concrete. As Portland cement production accounts for nearly 8% of the world's carbon 
dioxide emissions, using alternate concrete mixes would be environmentally beneficial. (Rodgers 
2018) This thesis did not consider any alternatives for several reasons—the first being the desire 
to limit variables. As noted previously, the results found from this thesis supported the idea that 
sustainability is not one size fits all. Considering that there was no clear, overall, most sustainable 
option, it is possible that adding in more options would further prove this theory. Second, there are 
many possible alternative concrete mixes, some of which are very new within the industry and 
therefore may not be locally nor readily available. For instance, CarbonCure is a company that has 
created a concrete mixture where carbon dioxide is injected into concrete as it sets, and ultimately 
entraps or sequesters carbon dioxide that would typically end up in earth’s atmosphere. 
(CarbonCure 2020) Although this would theoretically be a viable and sustainable alternative, there 
are no concrete plants within 90 minutes of the proposed project location that produce this product. 
Therefore, the use of CarbonCure concrete would not be practical or feasible. Assumedly, the same 
theory could be applied to other alternative concrete mixes. 
Overall Summary 
 Table 12 and Graphs 19-21 below depict the results gathered for both Method 1 and 2 
rehabilitation. In terms of economic impacts and environmental impacts, each category was 
summarized based on its best or worst-case scenarios. Therefore, the cost shown for economic 
impacts depicts the least expensive options for both rehabilitation methods. Conversely, the 
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Metal Roof Metal Roof + Structure Intact 
$41,174 $223,300 
Jobs Created 12 32 
Environmental 
Impacts Most Impact 
Metal Roof (Refer to 
Graphs 19-21 Below) 
Metal Roof (Refer to Graphs 
19-21 Below) 
Social Impacts Overall Score  (Out of 20) 11.1 13.6 
TABLE 12 -SUMMARY AND COMPARISON OF METHOD 1 AND 2 RESULTS 
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169,400
491,000
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Fossil Fuel Consumption (MJ)
Metal Roofing Option
GRAPH 20 –OZONE DEPLETION POTENTIAL COMPARISON 




 Given the National Park Service's disproval towards using relocation as a preservation 
technique, it would seem most appropriate to preserve an existing Wells Barn stock at its original 
location. This is especially true considering that relocation is known to increase chances of 
negatively impacting a structures' historical and cultural value and integrity. However, with two 
existing Wells Barns either for sale or sold for relocation purposes within the last few years, 
relocation could be the future reality for select Wells Barns. The decision of which methods to 
utilize in the preservation of Wells barns is dependent on several factors. As established in this 
thesis, sustainability metrics can be utilized to determine best practices in Wells Barn preservation. 
Based on the results found in this thesis, there is no best method for preserving Wells Barns; 
instead, there are several best options that are ultimately situational. 
           Acknowledging that sustainability is seldom a one-size-fits-all concept, there is no single 
perfect solution for the methods of rehabilitating a Wells Barn. Through the two Methods assessed 
in this thesis, the most economical rehabilitation method would be in-situ and utilizing a metal 
roof. In terms of relocation, the most economical option would be moving the Wells barn with the 
structure intact and utilizing a metal roof. However, for both Methods, rehabilitation using a metal 
roofing system would have the most harmful environmental impacts. In terms of social impacts, it 
would be optimal if the proposed rehabilitation process results in an overall more equitable 
structure, has no negative impacts on the surrounding area's architectural diversity, promotes 
interconnectivity, and has no or minimal changes in terms of historical value. Although this thesis 
cannot conclusively deliver a most sustainable method for Wells Barn rehabilitation (in situ and 
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